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Welcome to the 
Age of Aerostar. 



Ford announces a new mini-van with the biggest payload* 
and the highest gas mileage rating in its class! ** 



Once again, Ford moves 
ahead in van design. Intro- 
ducing Aerostar-a new con- 
cept in business efficiency. 

Most aerodynamic van. 

Aerostar's advantages .start 
with its sleek, wind-splitting 
design. Low drag coefficient 
of J37 makes it the most aero- 
dynamic van in America. And 
the resulting good looks are 
good for any business. 

Hijfh-MPGFouror 
husky V-tt power. 

For maximum mileage, 
choose Aerostar's advanced 
Four with multiport elec- 
tronic fuel ii\jection. Its EPA 
estimates of 26 city MPG, 29 
highway MlKi are the l)est of 
any mini-van.* * 

For extra power and re- 
sponse, choo.se the optional 
2.8L V-6. The V-« is bigger and 
stronger. But like the Four, 
it's a modem computer- 
controlled engine. 

BiKKest payload. 

The truck-tough Aerostar 
can shoulder over a ton* of 
payload-the most of any 




mini-van. There's plenty of 
space to put the load in, too. 
Cargo floor behind the seats 
is over 7 ft. long. 

Flat, low-lift floor. 

TTie rear liitgate swings up 
out of tht> way, so you can step 
right up tt) the level c argo 
floor for easy loading. Ground- 
to-floor lift is only 25.8 in. 
Ibws 2V2 tons. 

Here's another measure 
of this Ford's capability. 
Becau.se of its high strength, 
rear-wheel drive and optional 
V-6 power, Aerostar can be 
equipped to tow 5,000 lbs. 



How the Mini-vans Compare 

FORD 
AEROSTAR 


DODGE 
MINI-RAM VAN 


Aerodynamic for lower air drag 


.37 


.42 


Stcindard 4-cyl. engine 


2.3L 


2.2L 


Electronic fuel injection 


YES 


NO 


V-6 engine option 


YES 


NO 


Mjiximum towingt 


5000 lbs. 


2000 lbs. 


Maximum cargo volume cu. ft.tt 


140.3 


133.0 


Longer wfieell>ase, smootti ride 


119 in. 


112 in. 


Short turning diameter 


37.5 ft. 


41 .0 ft. 



•With optionaJ payload (Ku-ka^e "KPA t-stiinalfs 20 c-il>' Ml*<i,2f( highway .MIX J «)uip|)efi 
with 2JiL F'our EKI and standard 5-!<prt*d manual tran-smissiini. 'liinlufc*! by |>ass<'ngpr 
andcarxo wL in U»winj( whic-le, "Ba.s<Hl<mSAE-.MlflOCfKl»» V^i. 



That's 2^2 times more than 
front-drive vans!+ 

Whether you're towing or 
hauling, the added weight is 
on the rear driving wheels 
where it needs to be for full 
traction. 




25.S 



Lonifcst wheelbase, 
shortest outside lenitth. 
Aerostar's 119-in. wheel- 
base Ls the longest of any 
mini-van for a smooth ride 
But it's the 
shortest van 
overall and very 
maneuveral)le. 
TUming dia- 
meter Ls 3Vi ft. 
smaller than 
the Dodge Mini 
Ram van. 



Easy to ^et into, 
to handle, to drive. 

Aerostar makes everything 
you do easy to do. Doors are 
high, wide, easy to open. The 
step to the driver's seat is 
low, but you sit tall with a 
commanding view of the 
road ahead. Steering, manual 
or power, is quick rack-and- 
pinion. 

Garage it anywhere. 

The maneuverable Aerostar 
parks with minimum space 
and effort. It's sized to go in 
virtually any standard garage 
or through the car wash. 
Built Ford Tnugh. 

Ford took the time to 
make Aerostar right the first 
time. Built to pass the same 
durability standards as big 
Econoline vans, it's already 
had over a million miles of 
accelerated testing. Now it's 
ready for you. 

Lifetime 
Service Guarantee. 

F^rticipating Ford Dealers 
stand behind their work, in 
writing, with a free Lifetime 
Service Guarantee for as 
long as you own your Ford 
c ar or hght truck. Ask to see 
this guarantee when you 
visit your participating Ford 
Dealer. 

Buckle up- 
together we can save lives. 
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78 AJI-American GT 



ON THE COVER 

The aerodynamic W/indclipper, 
conceived by Richard Thomas of 
Oklahoma Stale University. Is 
just one design lor long-haul 
trucks of the future The new 
rigs will do moie than just save 
fuel They'll deliver better 
handling and visibility, more 
room and less noise Read about 
what's on the drawing boards — and 
what's already on the roads — in 
the story that begins on page 65 
PM drawing by Larry Dodge 
Skldmore/Sahratian Studios 
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Truckin' Into The Future 

Slick new trucks are already on the road, 
but the best are yet to come. 
Junior GTs 

We test eight small Grand Touring cars 
and find them amazingly matched. 
Ali-American GT 
Luxury GTs may be the trendiest new imports, 
but this PM Idea Vehicle was born in the U.S.A. 
106 Mitsubishi Colt Vista 

Owners report that they love this Japanese 
wagon, but hate the U.S. dealers. 
117 Toyota Supra 

This sports car finally, breaks free of the Celica mold. 
121 Mid-Year Bumper Crop 

PM drives the '86V2 models, plus a few early '87s. 
130 PM Long-Term Car Tests 

We check out the Jeep Comanche XLS, 4wd 
Colt Vista and Buick Riviera T Type. 
133 Saturday Mechanic 

Here are some in-the-car fixes for 
your automatic transmission. 

HOME AND SHOP 

82 Private Place 

Our spacious arbor has operable louvers, 

built-in seating and an easy-to build privacy screen. 

92 Sound Construction 

This wall unit was designed to accommodate a 
generous sampling of today's audio/video equipment. 
113 The Better Home 

Follow our guide to replace a sliding glass door. 

OUT DOORS 

74 Splash From The Past 

Modern-day construction enters the 
world of old-time powerboating. 

SPO RTS 

81 Protection Racket 

The crunch and grind in pro sports leads to 
injury, but also to new gear to prevent it. 

SPACE 

84 Space City 

NASA has come up with a new 
concept for a Space Station. 
TECHNOLOGY 
57 PM Tech Update 
Read about the latest 
in space, aviation, " 
electronics, energy, 
engineering, military 
and transportation. 

60 Energy run 
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Editor's 
Notes 





|ext month is a very special one for 
us — and we hope for you. In com- 
memoration of the 100th anniversary 
and rededication of the Statue of Liber- 
ty, we're publishing a special double 
issue of Popular Mkc hanics. The 
July issue will contain all the regular 
columns and features you expect in 
every issue of Popular Mechanics. 
But you'll aLso find in the July issue 
what amounts to a second magazine, 
called The Building Of America: Where 
We've Been, Where We're Going. We've 
asked the very best authors in America 
to take a look at our country's past, 
present and future, and give you their 
unique visions and extraordinary in- 
sights. And when I say the best au- 
thors, 1 mean I literary superstars like 
James A. Michener, Tom Wolfe, John 
Naisbitt, Isaac Asimov, William F. 
Buckley Jr., Richard Reeves, William 
Hoffer, Eric Sevareid, Betty Friedan, Jeff Greenfield and more. We've even 
lined up Bob Hope to give you his own inimitable view of Miss Liberty, and we'll 
have a special message from President Reagan. I can't think of any instance 
where so many distinguished writers have been between the covers of the same 
magazine at the same time. The July issue of Popular Mechanics will truly be 
a literary event that you won't want to miss. I hope you'll look for it and enjoy it 
for many years to come. ... In 20 years as an editor, mostly in the automotive 
field, I've been involved in many project cars. All of them have been frustrating 
experiences at best. But the T-Bird in this issue (page 78) was one of the least 
frustrating. In fact, it came out pretty good, thanks to Bill Kolb and his 
organization. Basically, a project car is an undertaking by auto editors who think 
they're smarter than factory engineers and who think they can improve a car by 
adding, subtracting and modifying various components. Bill Kolb, a born-again 
hot-rodder from way back and the owner of Faulkner Ford and Spoilers Plus in 

Blauvelt, New York, helped keep us 
on track during our project, and his 
shops did much of the physical labor 
for us. That's why this project car was 
less frustrating than most. Kolb bore 
most of the finistration. In the end, we 
wound up with a Ford Thunderbird 
that has much of the style, perfor- 
mance and the panache of a Euro- 
style AMG-modified Mercedes-Benz 
560SEC. If you saw our car displayed 
at the New York Automobile Show or 
any of the other shows it has been at, you know it's a very cool piece. . . . There's 
nothing quite like Lake George. To me. Lake George, in the upper Adirondack 
region of New York state, is the most beautiful lake in North America, and I've 
seen a few of them. That's why I envied Boating/Outdoors Editor Tim Cole so 
much when he went off to Lake George to photograph the boats for our Splash 
From The Past article on page 74. The mansions along the Lake George shoreline 
surely evoke images of a golden age 
past, as do the replicas of classic boats 
that are so popular these days. Tim 
assures me, however, that the lake 
itself is still beautiful and still an origi- 
nal, a classic that can't be replicated. 
Til next time. 




Kolb with one of his hot Thunderblrds. 
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Athabasca Falls. 
A ru^ed place for a smooth whisky to start 




ALBERTA, CANADA— Out 

here, nature's the boss. 
And you don't ever forget it 

I guess I expected sort 
of a picture-postcard 
waterfall. This one roars 
by like a freight train. 

The water is so cold it 
almost hurts to drink. 

It's water like this, fix)m 
the glacier fields, that helps 
make Windsor Canada's 
smoothest whisky 

They also use rye grown 
in the rich, black earth 
around Calgary. And the 
air helps, too. \Af^ndsor is 
aged in the cleanest, crisp- 
est ciir I ever breathed. 

Out here, nature's the 
boss. And Windsor is 
Canada's smoothest 
whisky because nature 
makes it that way. 




WlXDSOBi 
(A\AI)IA.V 



CANADA'S SMOOTHEST WHISKY. 




CANADIAN WHISKY-A BLEND • 80 PROOF- IMPORTED AND BOTTLED BY THE WINDSOR DISTILLERY COMPANY. NEW YORK, N Y e 1985 NATIONAL DISTILLERS PRODUCTS CO 
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New NEUTRA RUST Gets Rid of Rust For Good! 



NOT A PAINT, NOT A COVEII4llt but an 

entirely new and revolutionary process for elimi- 
nating rust. Neutra Rust was originally devel- 
oped to control the incredible rust on oil rigs in 
the North Sea and on ships of the Royal Navy. 
Think of the rust problems they have! Naturally 
they use vast quantities of Neutra Rust and buy it 
in huge 50 gallon drums. For a long time that 
was the only way you could buy it. But at last 
Neutra Rust is available in smaller sizes for home 
and shop. 

Now you can get rid of rust for good just the 
way they do at industrial and military installations 
all over thfe world! 

WTHAT NEUTRA RUST DOES 

Neutra Rust is like nothing you've ever used 



before It's amazing! No tiresome scraping, wire 
brushing and sanding to get down to bare 
metal. Neutra Rust vwrks best applied right over 
rust! It penetrates the rust.Gets right down there 
and chemically changes the rust into an entirely 
new substance— a hard, black, paintable com- 
pound called fersoferric. The rust is gone— not 
just covered up— GONE! For good. It no longer 
even exists. 

NEUTRA RUST IS EASY TO USE 

First knock off the loose or scaly rust, but leave 
the rest of the rust there. (Remember Neutra 
Rust works with rust.) Then just brush Neutra 
Rust on. Within minutes that rust will be gone 
and the new surface will be there. That's all there 
is to it. Clean up is easy too. Just soap and water 



YOU CAN ACTUALLY SEE NEUTRA RUST WORK! 



When you first brush on Neutra Rust it is white 
Then, as you watch, it turns pale green, then 
darker green, then finally a deep, wrought-iron 



black. What you have seen is the rust being 
chemically converted. The hard new surface 
can be painted any color you want, or left as is. 



USE NEUTRA RUST ONt Automobiles Boats 
Outdoor Furniture • Drain Pipes Gutters 
Mailboxes • Swing Sets • Tools l.awnmowers 
Appiiances • Toys • Bilces Wagons Hinges 
Railings • Anywhere There's Rust! 



For further Information 
about Neutra Rust 
write to: 

Jeff Morrison, VP Marketing 
New 'Vbrk Bronze Powder Co., Inc. 
777 Dowd Avenue, Elizabeth, New Jersey 07201 
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Letters 




Raise you one: Sytsma'i 3-door was built from PM's 2-cloor plans. 



For years, I've wanted to 
build a garage workshop. 
I'm glad I saw your plans in 
the Sept. '84 issue. {Build 
Our 'Country Barn' Garage, 
page 90). 

I have only slightly modi- 
fied the plans to suit my own 
needs. The changes were: 
three bays instead of two, 
back one-third walkway en- 
closed, ceiling 10 ft. instead 
of 8 ft. Also, I let the roof 
rafters run the whole length: 
16 ft. in the front and 22 ft. in 
the rear. 

For siding, I used locally 
grown cedar boards and bat- 
tens cut by my neighbor. 
The building is now complete 
and insulated and I'm really 
pleased with the results. My 
complements to Richard F. 



Reader Schieimer modified his 
barn for more garage space. 



Dempewolff for the plans. 

LOUIS SYTSMA 
PORT PERRY. ONTARIO 

I built the garage barn 
from your plans and am very 
pleased with it. What I did, 
though, is modify the design 
to allow you to walk up the 
stairs without stooping and 
get you more space in the 
garage area. Two-thirds of 
the overhang were enclosed 
and set back 6 in. to keep the 
same look as the original. I 
cut a door in the siding under 
the stairs and use the space 
for storing garden tools. 
Keep those great articles 
coming! 

NORMAN SCHLEIMER 
ARMONK, NY 

There's more than one 
way to raise a ham, hut you 
can staii with PM's plans. 
The drawings, instruction 
manual and materials list 
are $,iO. A second set, if you 
need it for any reason, is $20 
when ordered with the first 
set of plans. Send check or 
money order to Colonial 
GaragelBarn Popular Me- 
chanics, Box 1014, Radio 
City Station, New York, NY 
10101. Allow four iveeks for 
delivery. 



Upscale 
inflatable 

Your article on using a mo- 
torized inner tube as a tow 
for snorkeling (Build PM's 
Snorkel-Toiv For Lazy Sum- 
mer Fun, page 68, Aug. '83) 
was a great idea. When con- 
structed on a larger scale it 
becomes a terrific miniboat! 
Our deck is a 4-ft.-dia. , -'/i-in. 
plywood board painted with 
epoxy for durability and wa- 
ter resistance. 

Weight nylon straps se- 
cure it to a 5-ft.-dia. farm 
tractor inner tube. A 15- 
pound thrust electric trolling 
motor is mounted through 
the deck. A safety flag and 
small airhom are a must. It's 
great on our favorite lake. 

DANIEL BEACH 
OAK PARK, IL 

When you're really ready 
to move up and go yachting, 
see ivhat the inflatable pros 
like Achilles, Avon, Boston 
Whaler and Sea Eagle have 
to offer! 




Dames at sea: Crafty variation 
of PM's Snorkel-Tow floats two. 

Not poles apart 

Maybe it is a gi-eat surprise 
that an unknown person 
from Poland write to you. I 
would like to correspond in 
Polish or English with com- 
puter enthusiasts, modelers 
and stamp collectors. I'll be 
very glad if you help me find 
pen-friends in other coun- 
tries, too. My hobbies: R/C 
models of helicopters, air- 
planes and cars, and some 
photography. I also wish to 
swap LP records, books, 
modeling and computing 
magazines in English, 
French and German. I am 30 
years old and will reply to 
everybody who writes to 
me. Thank you for help. 

MARIAN NAZIMEK 
RYNEK 14 
46-250 WOLCZYN, POLAND 



Good balance 

In Pontiac's Balancing Act 
(Inside Detroit, page 28, 
March '86), Jim Dunne says 
the modem use of balance 
shafts in automobile engines 
"was begun five years ago by 
Mitsubishi." But before that. 
Ford designed a V4 engine 
with a balance shaft for the 
Cardinal. This car was never 
built here, but Ford sent the 
blueprints to England and 
Germany, where the engine 
was built. Ford sold the en- 
gine to Saab, which used it in 
the model 95 and 96 from '67 
until '74. 

As a Saab owner and ex- 
Saab mechanic, I've worked 
on a lot of these engines, still 
drive a car with one and 
consider them excellent. 
When the Mercury Capri 
first came out with its V6, it 
was this engine with two cyl- 
inders added but without the 
balance shaft. 

FRITZ GUENTHER 
AUTO MECHANICS 
INSTRUCTOR 
WESTERN NEBRASKA 
TECHNICAL COLLEGE 

Still drillln' 

I thought you might be inter- 
ested in how well your pro- 
jects hold up. The picture 
shows a drill press I made 
from your blueprint No. 
SN895 (which I still have) 
shortly after my wife and I 
were married 50 years ago. 
I'm still using it in my work- 
shop. The bearings are from 
a model T Ford and the rear 
pulleys are made of wood. 

ED ALTENBACH 
OAKLAND, CA 

The Homemade Bail- 
Bearing Drill Press first ap- 
peared in our Shop Notes 
section in September 'Si. IM 




Still in use, 50-year-old drill 
press was built from PM plans. 
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It's one thing for an auto- 
mobile to offer turlxx:harging. 

Its altogether another 
thing for an automobile to be 
designed for turb(xharging. 

Thunderbird Turlx) Coupe 
adheres to philosophy num- 
ber two. Some {joints of pr(X)f 

To withstand the heiU and 
stress generated by turlx> 
charging, Turlx) Cou|x;'s 
overhead-cam 4 cylinder 
engine has high-temperature 
alloy valves, forged aluminum 
pistons and an externally 
mounted oil c(X)ler for effec- 
tive lubrication. 

(The result isl55HPat 
4600 RFM*) 

The five gejir ratios allow 
the driver to keep the engine 
within its optimal torque/ 
power band during accelera- 
tion, cornering, and after 
braking. 

Under adverse road condi- 
tions, the Traction-lx)k 
limited-slip differential deliv- 
ers power to the wheel witli 
the most traction. 

In turns, on rough roads 
or under acceleration. Turbo 
Coupes unique Quadra- 
Shock susixMision enhances 
stability by reducing fore-and- 
aft axle travel. Gcxxl>'e-ar 
P225VR60/15 "Gatorbacks" 
(derived from Formula One 
rain tires) spread the power 
over a 7" wide tread. And 
the rack-and-pinion ptwer 
steering provides 2.5 turns 
kKk-to-k)ck. 

Other items of note: artic- 
ulated seats provide a high 
degree of lateral sup|X)rt 
during cornering, and adjust 
to a wide range of phv siques; 



In some cars, a turbo 
In Thunderbird, ifs 

•J 




er is everything, 
the beginnir^. 




Buckle up— together we can save lives. 



all instruments are analog for 
quick-read information; and 
the most visible design ele- 
ment of all: Thunderbirds 
•shaix'. A shape which helps 
improve directional st:ibility 
and road-holding by reducing 
front and rear lift. 

But perhaps the most tell- 
ing fact of all is this: Turbo 
Coupe offers no performance 
options. Because none is 
needed. The performance 
geai- is included as part of the 
( A erall design. Prcx)f we feel, 
of a high joerformance auto- 
mobile's basic integrity 

3-Year Unlimited Mileage 
Powertrain Warranty. 

The new 3->ear unlimited 
mileage warranty co\ers 
major powertrain com|x>- 
nenis on 1986 Ford cars. 
NXarranty is limited and cer- 
tain deductibles appK: Ask to 
see the 3-year unlimited 
mileage warrant)' when you 
see your Ford Dealer. 

Best-built 
American cars. 

Quality isJobT" A 1985 
sur\ ey established that Ford 
makes the best-built Ameri- 
can cars. This is based on an 
a\ erage of problems reported 
by (mners in a six-month 
jXTiod on 1981-1984 mcxJels 
designed and built in the U.S. 

See the Turlx) Coujoe, 
a\'ailable to buy or lease, at 
your Ford Dealer 

•Based on SAE .standarxl.ll.V49. 

Have you driven a Ford... 
lately? 
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Imports 




BY BILL HARTFORD 



The toys of summer 



Soon, when the heat really 
starts beating on your 
brow, you'll wish you were 
somewhere like Finland, en- 
joying icy blasts from the 
north. Coincidentally, the 
Scandinavian country is also 
the source of a new joy of 
summer, Saab's convertible. 
Saab's factorj' in Finland has 
long made various models of 
the Swedish car, and now is 
building the new 9()0 Turbo 
Cabriolet. If you move fast 
you'll find one of the silver 
beauties at a Saab dealer 
right now — literally one be- 
cause '86 production is only 
350 cars, roughly a single car 
per dealer. In '87 there'll be 
more cars and colors. 
If you doubt the ability of 




Saab Turbo Cabriolet, 
with U.S.-built soft-top, is now 
on the road in limited numbers. 



snowbound Scandinavians to 
build a $23,000 summertime 
car, note that the slick, fully 
lined, tough top is made bv 
ASC in the U.S.A. It's air- 
freighted to Finland for in- 
stallation on the hydraulical- 
ly operated frame. The 
zip-out glass backlite with its 
built-in defogger can be left 
in place when you raise and 
lower the black cambria 
cloth top. With the top down 
at 100 mph, only your hair 
will stand on end. With the 
top up, the canvas could be 
sucked right off the frame. 
But ASC and the high-speed 
Swedes have the design 
worked out so you won't 
wind up with a rag roof. 
Other new convertibles 



In Toltyo, white 
convertibles stole 
the motor show. 
iMazda 323 (top) 
with roll bar is now 
a production model. 
LUC-2, an idea car 
from IMissan, is 
powered by a new 
dohc, 16-valve, 1.6- 
liter Four. 




are making appearances left 
and right: In Japan and Kii- 
rope topless is a 
trend. At the To- 
kyo Motor Show 
every other auto- 
maker displayed 
experimental design or pro- 
totype that opens all the way 
or partially. (And it ap- 
peared that a blizzard had hit 
the show stands as the color 
fashion sweepstakes went to 
white.) Mazda's 323 Cabrio- 
let is now in production. Nis- 
san's LUC-2, a 2-seater with 
unique powered glass cano- 
py, is an idea car whose time 
might come. 

In Europe, now swirling 
around the Arc de 
Triomphe, is a convertible 
version of Peugeot 's cute-as- 
a-button 205. The 205 is the 
most incredible success sto- 
ry in the history of the 
French motorcar, and the 




Peugeot 205 is sure to be most 
popular convertible In France. 

convertible is sure to add 
another chapter. Pininfarina 
designed the drop-top, and 
the 205 originated with him 
as well (see ImpoHst, page 
10. Nov. '84). The 205— and 
now the convertible — is a 
terrifically appealing little 
car that, unfortunately, we 
don't get here. So, at least 
for now, when it comes to an 
affordable ($10,000 to 
$15,000), imported. 4-seater 
soft-top with roll bar, the 
Volkswagen Cabriolet is the 
only game in town — and a 
nice one. But it's time it had 
some competition. 



Fordable Festiva 

On your next trip to Japan, 
be sure to stop by an Autor- 
ama dealership, where you'll 




Festiva in head-to-toe white is 
the "Hot Exterior" model S. 

see a sign, "We are the 
Ford," and check out the 
new Festiva. Why? 'Cause 
it's coming over here. Right 
now, it's one of the cars that 
Ford sells in Japan through 
its Autorama network. The 
Festiva is also made in Ja- 
pan — by Mazda, Ford's part- 
ner there. (Ford is the only 
U.S. automaker to sell 
Japanese-made cars in Ja- 
pan under its name.) 
Soon, the Ford Festiva 
will be made in South Ko- 
rea — by Mazda's partner, 
the Kia Industrial Corp. 
Then it will be shipped, with 
Ford nameplate, to — you 
guessed it — the U.S. 

In Japan, the little Ford is 
available in L, L Special, S, 
Ghia and Canvas Top ver- 
sions. The slide-back canvas 
sunroof is something new for 



the Japanese, but familiar to 
us. Competition for the Fes- 
tiva, which is 140.7 in. long 
overall, comes mainly from 
Honda's popular City model, 
and from other minis like the 
Toyota Starlet and Nis- 
san March. Four-cylin- 
der engines come in 1.1- 
and 1.3-liter displace- 
ments, with the sporti- 
est setup being the S 
model with "Hot Exterior," 
as the all-white, mono- 
chrome treatment is called. 
This is a really early preview 
of the 90.4-in.-wheelbase 
Festiva since North Ameri- 
can debut will not be until 
the middle of 1987 in Cana- 




Sllding roof of 
the Canvas Top model 
resembles Renault LeCar. 



da, and later in the year for 
the U.S. That's plenty of 
time to get the name 
straight: It's not Ford Fies- 
ta, it's Festiva. IM 
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Small Wonder 

It's htrc, pocket-size radar protection. 



Imagine a siiperhK- crafted electronic 
instalment, powerfiil enough to 
protect against traffic radar, miniatiir 
ized enough to slide into a shirt pocket, 
beautiful enough to win an inter 
nation;il design award. 

Small means 
nearly-invisible protection 

That could onl>' be PASSPORT. 
It has exactK' what the discerning 
dri\ er needs, superheterocK'ne 
perlbrmance in a package the size 
of a cassette tape. 

This miniaturization is possible 
onK' \\ith .SMDs (Surface Mounted 
Devices ), micro-electronics common 
in satellites but unprecedented in 
radar detectors. It's no suqirise that 
such a superiative design should be 
greeted by superlatives from the 
experts. 

"In :i word, the Passport is a 
winner," said Car and Drifer 

The experts report excellent 
performance. SimpK- .switch PASSPORT 
on and adjust the volume knob. 
Upon radar contact, the alen lamp 
glows and the variable puLse audio 



Small means 
the size of a cassette tape 

begins a slow warning: "beep " for X 
band radar, "brap" for K band. Simul- 
taneousK' a bar graph of Hewlett 
Packard LEDs shows radar proximit\-. 

As you get closer, the pulse 
quickens and tiie bar graph lengthens. 
Should \'oii want to defeat the audible 
warning during a king radar en- 
counter, a special switch provides 
silence, yet leaves PASSPORT full\' 
armed tor the next encounter A 
phottxell adjusLs alen lamp bright 
ness to the light level in your can 
PASSPORT was designed tor your pro- 
tection and your convenience. 
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In PAS,STORT. 102 S.VlI>i ( right ) do the work of 
ordinan- tran.si.stors. resi.stors and capacitors. 



PASSPORT comes with a leather 
case and travels like a pro, in v'our 
briefcase or in \ our pocket — to the 
job for trips in the companv' car, on 
airi")lanes for use in f;ir-away rentals. 
Just install on dashiop or \ isor, then 
plug into the lighten PASSPORT keeps 
such a low profile. It can be on dutv' 
without anv'one noticing. 

Small means 
an easy fit in the briefcase 

One more PASSPORT con 
venience— call us direct. It's toll free. 
We make PASSPORT in our own 
factorv' and we'll be happy to an.swer 
any questions you may have. If you 
dec ide to bu\', we'll ship \'our 
PASSPORT within 24 hours b\- IIPS, 
and we'll pay the shijiping. For an 
extra $6.00, Federal Express guaran- 
tees 48-hour delivers-. 

If you're ntn satisfied within 30 
days, return PASSPORT We'll reftmd 
your purchase and your return ship- 
ping costs. There are no hidden 
charges. 

Isn't it time for a PASSPORT of 
your own? 



$295 (OH res. add 116.23 tax) 

slightly liijjher in Canada 
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PASSPORT 

RADAR-RECEIVER 



CaU ToU Free 800-543-1608 

Cincinnati Microwave 
Depanment 2686 
One .Vlicrowav*.' Plaza 
Cincinnati, Ohio 4S296 0100 
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Science 



BY DENNIS ESKOW 




Beam in our eyes 



Computer miniaturization 
has become so familiar to 
us, we liardly bat an eyelash 
at comparisons between the 
ancient Eniac computer and 
today's desktop models. But 
scientists at Argonne Na- 
tional Laboratory recently 
showed us a breakthrough 
that promises yet another 
miniaturization revolution. 
They are trying to create a 
microprocessor so small 
you'll need a microscope to 
see it. Stage one involves 
measuring magnetism on a 
surface less than one atom 
thick. Argonne has devel- 



oped a technique called Sur- 
face Magneto- Optic Kerr- 
Effect, or SMOKE. By firing 
a laser on a super-thin .strip 
of gallium arsenide, the sci- 
entists can measure magne- 
tism on a space a few atoms 
thick. The technique will 
eventually replace the count- 
ing of electrons passing 
through a circuit with the 
pulsing of magnetism on the 
tiny surface. Theoretically, 
once it's fully developed, one 
computer chip may hold as 
much memory and process- 
ing capability as several 
minicomputers. 




Ghost busters 

A Purdue University re- 
search team working on elec- 
tronic background noise 
problems has come up with a 
computer chip device for 
your TV that may double the 
number of satellite-dish an- 
tenna users. The 
microchip uses 
new architecture 
to eliminate 
"noise" caused by 
weather condi- 
tions or land ob- 
structions when a 
signal is beamed 
from point to 
point through the 
atmosphere. One 
of the so-called 
nonlinear filtering 
devices can per- 
form up to 48 op- 



erations per second to 
straighten out a wobbly sig- 
nal. The chip can correct a 
signal obscured by trees or 
buildings. That means many 
people who could not install a 
satellite dish in the past may 
soon be able to do so. 




Magnified TV chip shows filter (arrow) that 
will improve signal from satellite dish. 



Argonne National Lab's SMOKE laser is building tiny computers. 



Echoing theory 

Shoot a radar beam at one of 
Jupiter's three icy moons 
and the return signal will 
drive you crazy. The beams 
somehow get split. Electri- 
cal engineering Professor 
Von Eshleman of Stanford 
University thinks he's fig- 
ured out why. Ice on Euro- 
pa, Ganymede and Callisto 
may bend i-adar beams the 
way water droplets in clouds 
bend sunlight, Eshleman 
says. As the ice bends the 
beams, craters buried be- 
neath the surface may then 
refocus them and pro<luce 
the split-beam effect. 

In addition, the ice on the 
Jovian moons probably 
formed in layers, which 
would fragment the bent 
beams. If Eshleman's theory 
holds up, the return signals 
from future radar probes of 
the outer planets will make 
much more sense. 

Aero fun 

In springtime, a young 
man's fancy turns to base- 
ball. Or football. Or Fris- 
bees. We love to throw 
things. A relatively new 
throwing "toy" is called the 
Aerobie. It's plastic and it 
looks like a Frisbee with the 
center cut out. The outer 
edge has a large, tapered 
spoiler rim and the inside 
edge has a smaller taper to 
its spoiler shape. The result 



is perfectly balanced aerody- 
namics. "Thus, an Aerobie 
has been thrown 1046 ft., 
compared to the record 550 
ft. for a Frisbee. 

These facts and other in- 
teresting tidbits are con- 
tained in a delightful new 
book called, appropriately, 
The Aerobie Book (Klutz 
Press, Palo Alto, California). 
It includes exciting throwing 
experiments. 

Cancer 
breakdown 

We are far from the light at 
the end of any tunnel in the 
war on cancer, but some big 
battles are being won. At 
Harvard Medical College, 
researchers Debajit K. Bis- 
was and David T.W. Wong 
may have won a major battle 
in the oral cancer area. 
They've discovered the 
stages in which a normal cell 
turns on a gene, and that 
starts the process toward 
mouth cancer. Tumors start 
out as normal tissue, change 
shape at a specific site, then 
become precancerous and 
then cancerous in stages. 
Some years down the line, 
when other researchers can 
confirm the Harvard find- 
ings and can standardize 
them, doctors will be able to 
take cultures from a pa- 
tient's mouth and predict the 
coming of cancer in plenty of 
time to deal with it. IM 
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PICTURE 
YOURSELF 

with a little less gra^ 
a lot less, or none at all. 



All over the country, there's 
a group of men— actually mil- 
lions of them— who have a secret 
they don't share with anyone. Not 
even with each other. 

Their secret? That nobody 
knows they're using Grecian® 
Formula 16® to gradually take 
away as much gray— or as little as 
they want to lose, without my- 
hody knowing. That's their secret. 

They do it with a clear liquid, 
as easy to use as a hair tonic. 
Here on this page you can see the 
undoctored photographs of the 
hair taken day-by-day as one of 
these Grecian users gradually 
took care of that older look. 

Note in the photos around 
the page how the change each 
day seems like no change at all. 
But compare #1 (when he began) 
with #18. The nearly invisible day- 
to-day changes have eliminated 
the gray and created a younger 
looking man. 



You can do it too. Not neces- 
sarily the way this Grecian user did 
You may have more or less gray 
to start with. And you may want to 
end up with more— or less. You "re 
in control. A lot of Grecian users 
leave a little gray on the sides. 

The important thing is that 
you look perfectly natural all the 
time. The return of your own nat- 
ural looking color each day over 
a period of weeks is so impercepti- 
ble, not even your friends can tell 
you're using Grecian. Unless, of 
course, you tell them yourself. 

YouH be glad to know you 
won't have trouble finding Grecian. 
It's available wherever men's toilet- 
ries are sold. That's because mil- 
lions of men quietly demand it. 

FVee trial offer. For a trial 
package send $1.00 for postage & 
handling to Grecian, Suite OSSR 
Del Rio, TX 78847-0155. Specify 
liquid or cream. Limit one per 
family. Offer ends 9/30/86. 
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Electronics 




BY STEPHEN A. BOOTH 



Tickle those ICs 




Technics' SX-PX1M: Real acoustic sound in an electric piano. 



Imagine never having to 
tune your piano? You 
could hang up the tuning 
fori< if your piano were elec- 
tronic. Now what if it also 
had the sound and feel of an 
88-key acoustic Steinway 
Grand? 

That's exactly what hi-fi 
maker Technics has accom- 
plished in its first line of 
digital, electronic pianos. 

Electronic pianos have 
been around for some time. 
The best of them even sound 
like pianos, with all the vi- 
brant waiTOth of hammer- 
struck strings resonating in 
a wood enclosure. What's 
tougher to achieve electroni- 
cally is the dynamic percus- 
sion of an acoustic piano. 

On the real thing, the 
loudness of a note, the 
amount of revei-beration and 
even the sonic overtones 
produced depend upon how 
much pressure you apply 



when you tickle the ivories — 
and when you let off. Many 
electronic pianos produce 
the right note when you 
press a key and make con- 
tact, but don't respond to 
finesse in your fingering. 

Technics manages to put 
nuance in the notes by using 
digital PCM (pulse code 
modulation) recording — the 
same used to store music on 
a Compact Disc. 

The company sets micro- 
phones on a 9-ft. Steinway 
Grand to record the notes 
digitally — at various veloci- 
ty levels — then stores this 
digital data on integi'ated 
circuits connected to the 
kevs of the Technics SX- 
PXIM ($6200) or SX-PX9 
(.$3100). 

When you strike a key, 
sensors tell the microproces- 
sor which key you've hit, 
how hard, and for how long. 
The microprocessor then 



dips into its library of sam- 
ples, selects the proper 
sound and ships it airborne 
via the piano's amplified 
loudspeakers. The principal 
difference between the two 
pianos is the depth of their 
microprocessors' libraries. 
The PXIM boasts keys with 
up to seven velocity samples; 
five for PX9. 

Being digital, you needn't 
tune the microprocessors as 
you might the strings on an 
acoustic piano's soundboard. 
You can vary their pitch, 
though, to match that of oth- 
er instruments in a band. 
Here's where we get into the 
electronic abilities of the 
Technics pianos. 

Both keyboards have 
MIDI (Musical Instrument 
Digital Interface) inputs and 
outputs. This means you can 
hook up the piano to a per- 
sonal computer, in order to 
store your composition and 
see the musical notation on a 
TV display or printer. The 
MIDI interface also lets your 
piano talk to other electronic 
MIDI instruments. Addi- 
tionally, the pianos sport a 
connector for an optional 
computer floppy-disk drive. 
With the disk drive hooked 
up and the proper software 
loaded, the PXIM and PX9 
become player pianos! 

SPACE news 

Despite signal scrambling by 
such premium programmers 
as HBO, there was no short- 
age of new home satellite TV 
products at the recent 

SPACE (Society for 

Private And Commer- 
cial Earthstations) 
Show in Las Vegas. 

In fact, electronics 
heavyweights Zenith 
and Radio Shack gave 
their vote of confidence 

Channel Master's new 3-ft. 
dish (right) for Ku-band 
satellite TV mounts on 
walls. Below, Radio 
Shade's block downcon- 
version receiver is part of 
a S2000 do-it-yourself 
system. 



to satellite TV with their 
first home .systems. Other 
manufacturers introduced 
sophisticated updates of ear- 
lier equipment. Channel 
Master even unveiled a tiny 
3-foot dish for future Ku- 
band transmissions. 

At this writing, there's no 
clear indication as to which 
direction most programmers 
will take regarding scram; 
bling. HBO and Cinemax 
have begun encoding their 
signals. Other programmers 
are fence-sitting until they 
devise a way to sell enter- 
tainment packages to dish 
owners, as they do to house- 
holds wired for cable. 

Congress is keeping an 
eye on the situation, but dur- 
ing recent hearings, the law- 
makers said they'd let the 
market develop a solution on 
its own, and only consider 
legislation if it seems that 
dish owners are getting the 
short end of the stick. 

Meanwhile, the Federal 
Communications Commis- 
sion has struck a blow for 
dish democracy. The com- 
mission has decreed that lo- 
cal zoning boards can't ban 
dishes except for "reason- 
able" health and safety haz- 
ards. Now, a satellite anten- 
na can't be treated any 
differently than a TV anten- 
na. Interpreting what's "rea- 
sonable" should make things 
pretty hot at your next com- 
munity board meeting, and 
provide a handsome sideline 
for lawyers 'til the Supreme 
Court tunes in. m 
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HEAVY-DUTY HARDBODY 



THE NEW NISSAN HEAVY DUTY 
LONG BED. You work hard in a heavy-duty 
job. You need a Hardbody, 

The payload— 2000 lbs. Supported by a 
reinforced box-ladder steel chassis. Beefed- 
up independent front suspension. New rear 
leaf springs. Heavy-duty rear coils. Tough 
LT195/75R14 tires. 



BIGGEST CARGO BOX. The cargo box 
—double-walled steel. 88" long. 59.8" 
wide. Over 17" deep. Biggest cargo volume 
of any compact truck, including all other 
long beds. The cab— Nissan's roomiest 
ever. With controls where they belong. 
Huge windows for exceptional visibility. 
Extra-big doors for easy in and out. 



BIGGEST V-6 ENGINE. The engine- 
biggest in any compact truck ever. Fuel- 
injected. Overhead cam. 3.0 liter V-6. 140 
high torque horsepower. No compact truck 
pumps out more. 5-speed stick. Or 
4-speed automatic with overdrive. 

The Nissan Heavy Duty Long Bed. Big. 
Tough. Strong. A real Hardbody. 



THE NAME IS NISSAN 





Your camping trip was 
terrific. You're rested and full 
of energ>-. 

But what about \-our car? 
It may need a lift to get things 
going. Time to break out >'our 
Honda portable generator 

A Honda portable gener- 
ator can make \-ou feel right at 
home an\- time \-oure camping, 
hunting, fishing or boating. 

Run lights, a TX stereo. 



small heater, electric blanket, 
hot plate— even a small portable 
refrigerator And do it quietly— 
thanks to Honda technolog>: 

Every Honda portable 
generator— from 650 to 6500 
watts— is durable and conve- 
nient . Each has a reliable. eas\^ 
starting four-stroke engine. ^--^ 
^ lost feature simultaneous 
AC/DC output to run appliances 
while \-ou chai-ge a batter>: y 



.-Vnd Oil Alert ' to stop the - 
engine automatically before the 
oil level drops below a safe level. ^ 
\bur next outing, take credit - 
for a touch of genius. Take along ■': 
a Honda portable generator. . 



HONDA. 



Power 



Equipment 



For cipf.nium periormanop and safety we iwomnwnd you read the OTner** manual before operatin*; vinir Honda Rnvpr Equipment. f lSlS6 .American Honda Moior Co, Vnc. 
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Outdoors 



BY TIM COLE 



Who's at the wheel? 




King Marine's steering column-mounted autopilot Is for small boats. 



Ip to now, autopilots 
'have been con.sidei-ed 
rather mystical contrivances 
designed to guide large pow- 
er- and sailboats through the 
sea's assorted treacheries. 
Buried below deck, they si- 
lently manipulate rudder- 
stocks and steering quad- 
rants at the touch of a dial 
mounted up on the bridge- 
deck. That means skippers 
are able to manage the ship 
instead of merely drive it — 
overseeing navigation, deck 
work, even lunch prepara- 
tion, rather than mindlessly 
holding a steady course. Re- 
cently, the advantages of 
having an autopilot on board 
have extended to smaller 
boats — even center-console 
fishing boats. The Cannon 
Helmsman ($395), for in- 
stance, is a remote-control 
device that gives simple left- 
right commands to an ele- 
mental helm-mounted steer- 
ing adjustor. If you have to 
leave the helm to work a fish, 



and you want to nudge the 
boat "over there a bit," you 
push the left button and the 
wheel dutifully obeys. The 
King Marine AP-2o6o Auto 
Pilot ($695), pictured here, 
mounts just as simply — just 
clamp it to the steering col- 
umn — but it connects to a 
flu.xgate compass, or head- 
ing sensor, in the bilge. You 
dial in the desired course, 
the heading sensor makes 
certain the boat is indeed 
steaming where you want it 
to and directs the business 
end of the autopilot to per- 
form course corrections as 
needed. Both units are inter- 
esting examples of large 
boat "technology trickle- 
down" that's finding its way 
aboard smaller vessels. 

For more information, 
contact King Marine, 5320 
140th Ave., Cleai-water, FL 
33520-2846, and Can- 
non/S&K Products, 1732 
Glade St., Muskegon, MI 
49441. . 



Ruger handgun innovation 




They're calling this 6-shot 
revolver the GP-lOO ($340), 
and it sports a couple of in- 
teresting improvements for 
dedicated handgunners. The 
cylinder locks fore and aft by 
way of a bolt/slot assembly 
at the front of the crane and 
a pilot bearing at the rear. In 
addition, the GP-lOO grip is a 
pleasing mari'iage of syn- 
thetics and wood. You get 
the impact absoi^ption of 
black rubber without 
sacrificing the aesthet- 
ics. The ginp area also 
houses the mainspring 
seat and trigger guard 
latch. Happily, these add- 
ons have done nothing to de- 
tract from the pleasure of 
firing this well-made Ruger 
product, as I learned during 



a practice session at the 
Ruger factory. This slightly 
muzzle-heavy weapon will 
accept .357 and .38 Special 
rounds, and for some pecu- 
liar reason, I achieved better 
gi'oups with the heavier 
loads. See how you do. Con- 
tact Sturm, Ruger & Co., 
Southport, CT 06490. 




A contoured grip 
made of synthetics 
and wood characterize 
Ruger's new GP-100 .357. 



The fishing boat refined 

Grumman's new Pro 16 shatters the notion that there isn't 
much you can do to improve the typical plain vanilla lakeland 
fishing boat. You know the type. Manufactured in aluminum. 
Hard athwartships seating. No room for stowage. Gasoline- 
tinged bilge water swirling around your ankles. The Pro 16, 
for intelligent fishing folk, takes this albeit proven hull form 
and builds in features like a casting platform, livewell, 
carpeted cockpit and dry stowage. All for under $2500. 
Contact Grumman Boats, Marathon, NY 13803. 




An intelligent seating plan and livewelis spruce up the Pro 16. 



Tent/camper compromise 



Full-size recreational vehi- 
cles are expensive to oper- 
ate. Backpacking is a bit 
ciude. The intelligent com- 
promise is the Quickie 
Camper by MCI Distribu- 
tors ($1495). The tent folds 
out of the bed of a small 
pickup, covering the bed of 
the truck and extending to a 




4 by 6-foot living area for 
cooking or socializing. A ply- 
wood tent floor is incorporat- 
ed in the design, which adds 
insulation and security from 
creatures of the night. For 
more information on this ba- 
sic RV, contact MCI Distrib- 
utors, P.O. Box 1149, Hills- 
boro, OR 97123. IM 



You get shelter, con- 
venience and mobil- 
ity In the Quickie 
Camper, the RV al- 
ternative. 



POPULAR MECHANICS • JUNE 1986 



19 



Cor 
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BY NORMAN BECKER, P E. 



Hollow-core door 
insulation question 



■have two hollow-core lau- 
an doors in my house 
which lead from heated to 
unhealed areas. I would like 
to insulate these doors by 
injecting some insulation 
through a series of holes 
bored in the hinge side of the 
door and plugging the holes 
with dowels. 

I can't determine the best 
insulation for this use. Foam 
insulation in spray cans is 
one possibility; however, one 
door is 36 in. wide and I 
wonder if the foam would 
reach the lower areas. Ver- 
mieulite is another option. 
Your ideas would be greatly 
appreciated. 

PAUL BLACKENSTOSE 
DOWNINGTON, PA 

You can't insulate hollow 
core doors the way you sug- 
gest. Such doors don't have a 
large void framed betiveen 
the face panels. For strength 



STILE LOCK BLOCK 



and stability, the panels 
( which are only about '/,,,-in. 
thick) are bonded to one of 
three types of wood or wood 
derivative cores: nie.^h (also 
called cellular), ladder and 
implanted blanks. 

Mesh cores consi.^t of in- 
terlocked strips which form 
a grid throughout the core. 
Sometimes honeycomb cores 
are used rather than a grid. 

Ladder cores are made of 
vertical or horizontal strips 
which are roughly parallel. 

Implanted blank cores 
consist of various shapes: 
spirals, tubes or honey- 
combs that may or may not 
be joined together. 

Therefore, injecting foam 
or pouring insulation will 
not fill the core. Instead, try 
covering one or both faces 
with rigid insulation. For a 
pleasing appearance, the in- 
sulation can be covered with 
wall paneling. 




HONEYCOMB CORE 



The Interiors of hollow-core doors prevent adding Insulation. 



Cleaning bricks 

How would you clean bricks? 
The bricks on my front and 
back porch have little gi'een 
blotches of fungus gi-owth. 

K.S. KORKK 
MANVILLE, NJ 

The growth you refer to 
may be moss, which often 
grows on masonry su)faces 
that are damp and not e.v- 
posed to sunlight. The moss 
can he scrubbed off with 
household bleach. Remove 
bleach residue left on the 
bricks by rinsing thorough- 
ly. Common bleach usually 
works fine, but if your bricks 
need stronger treatment, try 
a weak weed killer or am mo- 
nium sulfate. 

The Brick Institute of 
America, mOO Commerce 
Park Dr., Reston, VA 
22091, publishes a good 
booklet (technical note No. 
20, To cents) that di.'<cu.ises 
cleaning a variety of stains 
from brick, ranging from 
grease to smoke residue. 

Peeling patio 

I have a concrete patio which 
I have painted four times, 
twice with water-based 
paint and twice with oil- 
based paint. 

After people walk on the 
patio, I wash it with plain 
water. The next day, the 
paint lifts. Also, I thorough- 
ly washed the patio with 
soap and acid. I even gave it 
two coats of water-repellent 
solution. 

Please tell me what I am 
doing WTong and what kind 
of paint will stay on concre- 
te. M. LEVI 
LOS ANCELES. ("A 

Putting the oil-based 
ixtint on the concrete was a 
mistake. For one thing the 
oil reacts with the lime in the 
concrete and fonns a soap 
which becomes soluble and 
loses bond. Also, the prob- 
lem was compounded by 
putting a later paint on top. 
The oil paint is fairly ftcri- 
hle hut the late.v is fairly 
rigid. The differences in e.v- 
pansion and contraction be- 
tween the two causes the la- 
tex to crack. 

If would be best to remove 
the four layers and repaint 



the patio. You can use a 
water-emulsify ing pa int 
stripper, which can be re- 
moved by washing off after 
it's applied, such as the one 
made by Red Devil. 

Once the paint has been 
removed, the concrete should 
be ri)ised thoroughly and al- 
lowed to dry. Repaint it with 
two coats of chlorinated rub- 
ber-based paint for .suim- 
ming pools. The fir.st coai 
should he thinned, so it pene- 
trates and acts as a primer. 
Follow it with a full-bodied 
second coat. 

Yon can get the solvents 
for thinning the paint from 
your local paint dealer. The 
solvent will probably con- 
tain Xylol or Toluol; both 
are flammable hydrocar- 
bons, ,s<> be careful handling 
and storing them. A latex 
paint, which is easier to use, 
isn't as durable and mil 
wear rather easily compared 
to the chlorinated paint. 

Dirty roof 

My home's roof is covered by 
asbestos-cement shingles 
that ai'e 13 years old. Origi- 
nally white, they are now 
dai"k gi-ay w ith mildew. How 
should I clean them? 

ROLAND L. LAKLEUR 
OPELOUSAS, LA 

Aside from the mildew, 
the shingles' surfaces proba- 
bly have been darkened by 
airborne diii. One way to 
clean them is to use a solu- 
tion of -/.I cup trisodium 
phosphate (such as Soilax), 
'/.I cup of laundry detergent 
and one quaii of household 
bleach. Add enough warm 
water to make one gallon of 
solution. 

Wear rubber gloves to pro- 
tect your hands and observe 
all safety precauticms while 
working on the roof. A.'ibes- 
ios shingles are brittle, so be 
careful not to crack any. m 

Do yoii liaiv a home-nmiiilfmince or 
>vpoir problem^ Send il to Homeown- 
ers' Clinic. Popular .Mechanics. 2ii 
WesI .57th St.. Xew York. .VY 10019. 
Letters cannot be aiixuTred indirid- 
uallji. hilt pw/ilems of iride interest 
trill be discns.scd in the colnmn. For 
more home-iTpair and maintenance 
help, get P.M's Home Care Gnide, 
SJ.io postfKiid. Send jionr orderis) to 
Popular .Mechanics. Box 1014. Radio 
City Station. New York, NY 10101. 
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Now you can 
have Lifetime 
Security in a 
CASH business 
whiere you can 
easily make up 

to $200.00 per 

day and more 

Find out how ... 
. . . send NOW for your 

FREE Lifetime Security 

Your FREF lifetime SccuritA' Fact Kit tells \'()u 
how to make S 18.00 to S3().()() an hour in >'our own 
Folcy-Bclsaw Full-Ser\icc Saw and T(k)I SharpcMiing 
Business. Your FRFF Fact Kit explains how )'Ou can: 

— be your own BOSS! 

— work full time or part time, right at home. 

— do work you enjoy and take pride in. 

— operate a CASH business where 9O0 of every 
dollar you take in is clear cash profit. 

And it is so easy to learn. Foley -Belsaw gives you 
all the tacts and instructions. No previous experience 
or special training is necessary. All \()u need is the de- 
sire and ambition to l^e your own boss. Foley-Belsaw 
tells you everything you need to know to be 
successfi.il. 

There's plenty of business where you live to keep 
you busy. It doesn't matter whether you live in a big 
city, small town or a small farm community. 

You'll quickly be able to develop the skills necessary 
to earn a steady income. You'll be able to sharpen all 
types of saws, garden and shop tools for home, farm 
and industry. 

Profits from your Foley-Belsaw Full-Service 
Sharpening Business can provide. . . 

. . . CASH for future security or supplemental 
income 

. . . CASH for travel, vacations, fishing trips 
. . . CASH for the things you've always wanted! 
And you'll be able to set your own hours and not 




Fact Kit 



have to worry about layoffs and strikes. There are no 
franchise fees. Best of all — age or physical condition 
is no barrier — any age person can succeed. 

You can be like Steve Taylor of Brookville, Ohio, 
who told us: 

"... the first year I grossed $21,000.00. " 

Or James B. Jones, of Albuquerque, NM who reported: 

"This past summer my sales and service amounted 
to almost $6,000.00 a month. " 
But you'\'e got to get the FACE'S before you can 
get started. So WRITT^ NOW for your FREE Lifetime 
Security Fact Kit. It's yours to keep with NO 
OBLIGATION ^* Foley-Belsaw Company 



20271 Field Building 
Kansas City, Missouri 641 1 1 



i 




FREE 

LIFETIME 
SECURITY 
FACT KIT 



The Foley-Belsaw Company 
20271 Held Building 
Kansas CHy, Missouri 64111 

□ YES, I want to know more! Please rush 
my FREE Lifetime Security Fact Kit. 
No obligation 
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State 
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BY MORT SCHULTZ 



A glassy act 



An auto glass shop in my 
area wants nearly $100 
to remove the windshield of 
my car, a 1984 Ford Escort, 
and seal the area to stop a 
water leak. Can you suggest 
a way for me to do this repair 
job myself? 

THOMAS ARNSBACK 
COLLEGE PARK. MI) 

If you're certain water is 
leaking from around the 
windshield, sealing gaps is 
not usually that big a deal. 
The windshields of many 
newer models have a u re- 
thane seal that virtually 
binds the windshield to the 
body flange, making the 
glass a structural part of the 
car instead of a separatf 
unit. This makes it unneces- 
sary to take the glass out to 
plug a leak. 

Get a trim molding remov- 
al tool and slide it under the 
molding until it strikes the 
molding retaining clips. 
Twist the tool and the mold- 
ing will pop free. 

You will also need butyl 
windshield adhesive sealer 
and liquid butyl afterseal to 
do the repair. These prod- 
ucts can be purchased at a 
store that sells automobile 
glass supplies. 

Here are the steps to follow 
after removing the trim 
molding: 

1. Inspect the urethane 
sealer around the outside 
edge of the glass for breaks. 

2. When you find a suspi- 
cious area, spread a 4- to 5- 
in.-long bead of butyl adhe- 
sive sealer at the edge of the 
glass. 

3. Use a thin plastic or 
wooden implement, such as 



a clean Popsicle stick or cof- 
fee stirrer, to push the butyl 
adhesive sealer into the gap. 

4. Apply 0 thin coating of 
liquid butyl afterseal to the 
butyl adhesive stealer. The 
afterseal softois the sealer, 
causing it to swell and fill 
the gap. That's all there is to 
this fix. 

Important: Using butyl 
adhesive sealer without the 
liquid butyl afterseal is a 
waste of time and effort. Bu- 
tyl adhesive sealer by itself 
won't seal a thing. 

No offense 
meant, Mickey 

I want to suggest that you 
alert owners of 1982 Dodge 
D-50 pickup trucks equipped 
with the Mitsubishi 2.6-liter 
engine to a serious matter 



that could ruin their engines. 
About l"/i! years ago I got a 
recall notice to have a plug at 
the rear of the valve cover 
resecured. Resecuring in- 
volved a dealer mechanic re- 
moving the plug to slap some 
adhesive on it. 

While driving recently I 
noticed a drop in oil pres- 
sure. I immediately stopped 
the vehicle, opened the hood 
and found oil all over the 
firewall and dripping down 
to the road. The dipstick 
showed that the crankease 
was empty. I also discovered 
that the valve cover plug 
was missing. 

To make a long story 
short, I called my wife and 
we retraced the route I'd 
been driving. We found that 
black pla.stic plug, with the 
glob of tan adhesive still 
stuck to it. It was then that I 
noticed there's no flange on 
the plug to keep it in place, 
adhesive or not. Chrysler 
must be slipping when it 
puts out such a Mickey 
Mouse repair for such a criti- 
cal oil-retaining part. 

JOHN B. LITTLEKIELI) 
BELLE HAVEN. VA 

You've been warned, own- 
ers of similar vehicles with 
2.6-liter engines. It would be 
a good idea periodicali y to 
see that the valve cover plug 
is still securely attached to 



the valve cover. If it was 
insfxilled correctly, using the 
specified high-strength ep- 
o.ry and thoroughly cleaning 
both surfaces, the plug 
should stay put. 

Cosmetic surgery 

Last week I looked under my 
brand new 198(5 Ford Tempo 
and got the shock of my life. 
Although the car had been 
driven only 515 miles, many 
of the components, including 
shocks, coil springs and oil 
pan, were covered with rust. 
I drove to the dealer who 
told me not to worry — that 
this was normal and the 
parts weren't really rusted. 
He called it surface discolor- 
ation and said it won't harm 
anything. Is he correct? I 
need peace of mind. 

FRANKLIN BARON 
BETHLEHEM. PA 

Rust is rust. However, 
this rust won't accelerate to 
cau.se parts to eventually de- 
teriorate or affect perfor- 
mance. 

"Co.'itnetic rust," let's call 
it, occurs mainly to cars that 
are kept in storage for long 
periods before they're sold. 
Your dealer could have 
treated affected components 
to get rid of rust before he 
turned the car over to you. If 
it's upsetting you, ask him to 
(Please turn to page 24) 
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TORQUE LUGNUTS 
TO SPECS IN 

SHOP MANUAL 



Nuts about grease 

According to Tony Alico Jr. of Brooklyn, New 
York, he's never had trouble getting lugnuts 
off the wheels of his car. No jumping up and 
down on the lug wrench or using a 6-ft. 
extension pipe for Tony. That's because he 
takes the lugnuts off every year, smears some 
lithium grease around each wheel stud and 
runs the nuts back up. This spreads grease 
over the threads of the nuts and studs. The 
well-lubricated hardware never freezes to- 
gether, thus never giving Tony a hard time 
when he has to remove a wheel. Antiseize 
compound should work, too. If lugnuts are 




properly torqued, they do not need corrosion 
to hold them in place. 
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Win the M©bil I] Corvette 



in the 

Great Corvette Giveaway 
Sweepstakes 





10 Custom Mobil U 
Corvette Mini-Cars 




1.000 M©bil 1 
Rodio-Controlied 
Corvette Racers 




...and save up to ^3J00 

Now you can enjoy savings as well as extra motor oil performance from Mobil— the oil used by the 1985 SCCA 
Endurance Cup Champions! We'll send you a S3.00 cash rebate when you mail proofs-of-purchase of 5 quarts of 
Mobil 1 Motor Oil, or a SI .25 cash rebate when you mail proofs-of-purchase of 5 quarts of Mobil Super or Heavy Duty 

Motor Oil. See details on Certificate. 

SWEEPSTAKES OFFICIAL RULES-NO PURCHASE NECESSARY 



1. You art aulomatically entcfed m the Mob<i Greal Corvetle Grvcaway Sweepslahes when you submit youf 
requMt lor th« Mobil Motor Oil Rebale , using this certihcale, Due to Stale laws, rebate certllicales oblained at 
service stations will not be entered into the sweepstakes drawing m ihe loiiowing stales Maine. New Hampshire. 
Massachusetts, New Jersey, Maryland. Virginia and Nevada. 

2. H you do nol wish to quairly lor a rebate, but want lo enter the sweepstakes, you may enter by complelmg this 
cerliticalc or by simply hand printing your name address and zip code and Ihe name Mobil on a 3 «5 piece 
of paper and mailing il lo: Great Corvette Giveaway Sweepstakes. P 0 Bo« *556. Reidsville. NC 27322-4556. 
Vermont residents only: Great Corvette Giveaway Sweepstakes, P 0 Bo« 4592. Retdsviilc. NC 27322-4592. 
Enter as oHen as you wish, but each ertlry must be mailed separaWy and postmarked by July 21. 1986 Mobil Oil 
Corporation will nol be responsible (or late, misdirecled, lost or stolen entries. Vermont residents will have 
postage returned. 

3. Mobil Oil Corporation will award the Mowing prues in this promotion: One Grand Pnie — Custom 1986 Mobil 1 
Chevro4cl CorvcHe with standard equipment, including v e engine, air conditioning, power sleenng. power 
brakes, power windows. Eagle GT tire*, and AM/FM stereo radio (S30.000 Value): ten Firsi Prizes — Custom Mobil 
I Corvette Mini-Car ($700 Value); and one thousand Second Pnies — Custom Mobil 1 Radio-Controlled Racer 
with battery-operated remote controller ($49.95 Value -6 AA 1.5V and 4 C cell 1.5V alkaline batteries not included) 



4. Dunng the we*k of August 18, 1986, winners will be telecleO at random Irom all valtd enlnes received, by 
Glendinning Associale«. Inc.. an independeni judging organization whose decisions are final on all matters 
relating lo this sweepstakes. Participants whose entries are selvcied wiH be notified by mail and may be requested 
to sign and return within 30 days ol notilKalion, a form cerlrfying their eligibility lor participation in this promotion 
and release regarding prize awards. In the eveni ol non- compliance with Ihe 30-day time period, an alternalc 
winner will be selected. All prizes relumed to the sponsor or to Glendinning Associates, (nc. as undehverable 
will be awarded to allernale winners. Limit or>e prize lo a family or household Prizes are not Iransferable and rK> 
subslilution IS allowed. Dealer prep charges, license and registralwn not included. Please allow 6-8 wedis after 
validation lor prize shipment. Taxes on prizes are Ihe sole responsitMlity ot the winners The odds ol winning are 
determined by the number ol entnes leceived. 

5. Sweepstakes participation is open to all licensed dnvers lhal are residenis o) the U.S. eicept the employees 
and their immediate lamiiies ot Mobil Oil Corporation, its subsidiaries agents and Glendinning Associates. Inc. 
This oHer is void wherever prohibited or reslrtcled by law and subtecl to all Federal. Stale and local laws and 
regulations. 

6. For the names o( the Grand and First Prize winners, send a seH-addre*ied. stamped envelope lo Greal 
Corvette Giveaway Sweepstakes Winners List. P.O. Box 4557. Reidsville. NC 27322-4557 by August 8.1986 




□ S»nd me a $3.00 rebate, i have enclosed 5 proofs-of-purchase (aluminum seals! from 5 quarts ot Wobii 1 Motor 
Oil (plastic only), and a dated original proof-of- purchase receipt wth the pnce o' the oit circled To remove ttie 
aluminum seals Irom the plastic containers, simply cut around the inside o* !^e necks carefully Aith a stngie-edge 
blade Record me UPC Code number m the space provided below 

□ Send me a $1.25 rebate, i have enclosed 5 proofs-of-purchase (5 JPC Codes [fiber conla;net] or 5 aluminum 
seals (plastic contamerrt from 5 quarts of Mobil Super or Mobil Heavy Duty Vstor OtI. and a dated, original proof- 
of-purchase receipt with ihe price of the O'l circled To remove the 5 UPC Codes U^m the fiber containers, simply 
cui around Ihe symbols carefully with a smgie-edge blade To remove the aluminum sea's from the plastic con- 
tainers. Simply cut around the inside o( thp necks carefully w'lh a sing^e-c:?ne b'ade Record •^e UPC Code 
number m the space provided twiow 
Fill out this coupon and mail tt with your proof-o)-purchase UPC Codes cr aluminum seals and receipt to: 
MOBIL REBATE. P.O. Box 4563, Reidsville, NC 27322-4563 
Vermont resMenls only: MOBIL REBATE. P.O. Boi 4593. ReldsvHIe, NC 27322-4593 

Rebate feqtjf>sts must postmarked later tfiar July ?V 1966 



NAME . 



Rebate applies to all viscosities- 
plastic and fiber containers 



UPC CODE NUMBER 

Response to the (ollowmg question is voluntary is ifiis your first purchase ol Motil Od'' VES I I NO L 

Additional ofler terms LIMIT ONE REBATE PER HOUSEHOLD NO GROUPS OH ORGANIZATIONS Rebdte requests must be made 
Oft this oHicial form Reproduction ot ihts 'orm is not acceptable Required proo's-o«-purcfU3« must acicmpany each rebate request. 
Allow 6-8 weeks lor receipt of your check Otter void where prohibited by taw r«stric!ed Li;<ed 



CAR CLINIC 



(Cotiti)nied fm»i }xige 2i) 

do it now. Tell him to call the Ford 
regional office to get authorization, so 
the cleanup bill will be picked up by 
Ford. 

Thought process 

I have a 1985 Pontiac 6000 LE wagon 
that has a buzzing noise which sounds 
like marbles rattling in a tin can. It's 
coming from the back of the vehicle and 
is most noticeable when the engine is 
idling. The dealer thought it was a 
broken baffle in the gas tank, but a new 
tank hasn't helped. I think it's the fuel 
pump. What do you think? 

KEN JONALITIS 
LOS ANGELES. CA 

/ think like you think. It's the fuel 
pump. 

This noise is striking a multitude of 
WH.'t GM A-Body model station wag- 
ons — your Pontiac 6000 Wagon, Chevy 
Celebrity Wagon, Olds Ciera Wagon 
and Ruick Century Wagon. Replacing 
the fuel pump probably won't help, 
because it doesn't seem to be the pump 
per se that's noisy, but the way the 
pump sits in the gas tank. General 
Motors service engineers are working 
on the problem, so there is currently no 
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Another spark 
knock gremlin 

A lot of money and time has been lost 
trying to cure spark knock problems. 
Because there are so many things that 
lead to the hot spots and high combus- 
tion temperatures that cause this com- 
mon and destructive problem, cures are 
elusive. One of the more common 
causes of spark knock is excessive total 
advance. But excessive total advance 
may not always be the result of misad- 
justed timing. A couple of our mechanic 
friends report having cured serious 
spark knock on a number of cars, pri- 
marily GM models, by freeing-up stuck 
centrifugal advance weights. 

Centrifugal advance weights are those 
wing-shaped plates of steel found within 
the distributor cKid, on most GM en- 
gines, directly under the rotor. These 
weights swing out as engine speed in- 



WEIGHTS 
OUT 




NO ADVANCE 



FULL ADVANCE 



creases, turning the distributor's pickup 
mounting plate or breaker plate and 
advancing timing. 

If the weights stick, timing will remain 
advanced when engine speed drops. 
When the next heavy load/low engine 
speed driving situation is encountered, 
the engine rattles like its trying to shake 
Its connecting rods loose. (It is!) 

To cure this condition on cars with the 
plate mounted right below the rotor, just 
remove the cap and rotor, clean the 
centrifugal weight mechanism and ap- 
ply a thin coating of Lubriplate to all 
contact areas. If the springs that pull the 
plates back to the low-speed position 
are worn, they should be replaced. 



solution. You'll have to put up with the 
noise until they find out how to get rid 
of it, at which time I'll let you know 
through Car Clinic. 



GM's 2.5-liter engine 

I have had a great number of problems 
with my 1984 Chevrolet Celebrity 2.5- 
liter engine, including the cracked 



Esse ntial 
Tools 
For Your 
Gara ge, 



Yc i know the value of having 
the rignt tools for the job at hand. 

Easy-to-use. easy-on-the- 
pocketbook Berryman products are 
your blueprint for maximum 
performance. 

Berryman'sB-12CHEMT00L 
CARB/ CHOKE SPRAY dissolves 
varnish and gum build-up on the 
carburetors, choke shaft and link- 
age of all gasoline- 
operated engines. 

No shop is complete without it. 
Berryman products are guaran- 
teed. So ask for them wherever 
you shop for parts. 



'PtOOOCT^.V;. INC 

Guaranteed Quality Since 1918 

3800 E Ra; rlr V Rd 
Arlington. Texas 76011 
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block condition mentioned in your Au- 
gust '85 column (page 37). As you said 
would happen, the company replaced 
the engine to get rid of that problem. 
But the new engine has given other 
troubles, including noisy timing gears 
that were replaced and are still noisy, a 
warped cylinder head, and noisy lifters 
that were replaced and are still noisy. 
The latest problem has been a loud and 
persistent spark knock. GM fixed it by 
installing a thicker head gasket, but 
now the car can't get out of its own way. 
Performance is so sluggish as to be 
nonexistent. Is there no solution except 
to junk this bucket of bolts? 

R.A. BUCHHOP 
PERRYSBURG, OH 

The upshot of this mess is that you 
got a bad first engine. Apparently, you 
also got a bad second engine. 

Concerning that cracked block, GM 
admits that the possibility exists for 
this to happen to all 400,000 owners of 
198U-model cars with 2.5-liter engines. 
Indications that a crack has developed 
are loss of coolant and the presence of 
coolant in oil. 

Models affected are Chevy Celebrity, 
Citation and Camaro; Buick Skylark 
and Century; Oldsmobile Ciera and 
Omega; and Pontiac 6000, Firebird, 
Fiero and Phoenix. The company has 
agreed to provide free engine replace- 
ments for five years or 100,000 miles to 



SERVICE TIPS 

■ You guys driving 1985 and early 
production model 1986 Dodge Ram- 
charger 4-wheel-drive vehicles ought 
to keep an eye on the front axle vent on 
the left side of the axle housing. Some 
have developed lubricant leaks. To 
correct the trouble, a new vent has to 
be tapped into the housing and the old 
vent plugged. The job, a freebie, is 
outlined in technical service bulletin 
(TSB) 02-12-85. 

■ Does your 1985 Pontiac 6000 
equipped with a 2.5-liter engine and 
125C transaxle have an unexplained 
vibration in the steering wheel, instru- 
ment panel, seat and floor at 55 to 70 
mph? Does the vibration cease when 
you apply the brake pedal? The cause 
may be the alternator belt. If it's a 
cogged belt, have it replaced with a 
noncogged belt (part No. 22514316). 

■ The answer to stopping that pulsa- 
tion you may be feeling when applying 
the brakes of a 1984 Toyota Tercel is to 
Install newly designed front brake 
pads (part No. 04491 -1 2241 ). When you 
do, have the rotors resurfaced or re- 
placed, if necessary. 

■ If the battery on early '86 Nissan 
Maximas keeps running down when 
the car is driven at low speeds or idled 
for extended periods with the a/c on, 
Install a smaller diameter alternator 
pulley (part No. 23150-26E00) and a 
new fan belt (part No. 11 720-1 6E02). 
TSB TS86-008 says so. 



otimers whose engines develop cracked 
blocks during that period. 

But what do you do if the secoyid 
engine gives you fits? If it cracks you 
might be okay, because you'd still be 
able to get another neiv one. Under the 
circumstances, however, all I can sug- 
gest is that you continue complaining 
to the dealer ayid Chevrolet regional 
representative imtil the second engine 
is fixed to work the way it should, or 
someone in power agrees to replace it. 

Perhaps the real cause of the spark 
knock problem was not uncovered. A 
complete diagnostic check, including 
the EGR, EFE and intake hot air 



systems, should have been performed. 
Reducing engine compression ratio 
ivitk a thick head gasket frequently 
leads to a loss of power. A switch to 
high-octane unleaded gas is usually a 
better solution when normal trouble- 
shooting fails to solve the problem. 

Obviously, if you uxint to pursue the 
matter to its ultitmite, there's always 
litigation. PM 

DO YOU HAVE A CAR PROBLEM? 

/us/ asic Mori about il. Send your question to the 
Car Clinic. Popular Mechanics. J2i West 57th St., 
Netr York. NY 10019. While letters cannot be 
ansivered indiridmlly. problems that are of general 
interest will be discussed in the column. 
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YESTERDAY 
ITWASCHLORDANE. 
TODAY irS ORTHO-IOQjKs 

ORTHO-KLOR Soil Insect & \^ \ 

Itennite Killer is a concentrated ^ / 

liquid insecticide from ORTHO that 
will kill all the Insects that Chlordane 
was originally used to control and is 
especially effective against tough-to-kill 
ants and termites. 

Since it contains the broad spectrum, pro- 
fessional insecticide Dursban,''you can count 
on ORTHO-KLOR to control the major outdoor 
home pest invaders quickly and effectively. 

ORTHO-KLOR 
Indoor & Outdoor Insect Killer 

is a milder, general-purpose 
insecticide dust that kills 
pests inside and outside your 
house. Use it to kill most 
nuisance pests including 
roaches, ants, spiders and 
fleas and many others in and 
Eiround your home. 

ORTHO-KLORThe powerful 
replacement for Chlordane 
that gives you so much more. 

Avoid accidents. Fbr safety, read the entire label including precautions. Use all chemicals only as 
directed. Copyright O 1986 Chevron Chemical Company All rights reserved. 
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Appliance 
Ciini€ 




BY STEVE TOTH 



Balky stove igniters 



■own a Magee liquid-pro- 
pane gas range, model No. 
LYN73, UGW-11, serial No. 
SO4420. The electronic igni- 
tion worked fine when new 
but now, during wet weath- 
er, it doesn't. I have to use a 
match to light the oven. 
Next, the burner igniters 
did the same thing. During 
periods of high humidity, 
none of the igniters work. 

.JAN MAGNUSSON 
NORTH BRIDGE, MA 

YoHV range may have bad 
electrical contacts in the top 
burner mntches or the oven 
igniter siintch. When you 
turn a burner knob to the 
light podifion or set the oven 
thermostat dial, you open an 
electrical ciraiit. This acti- 
vates the electronic sjxtrk 
module, prod^icing a spark 
at the top burner or oven 
igniter. 

A little moisture and 
grease from cooking may 
have created a grease film on 



the electrical contacts. This 
could account for the range's 
erratic operation. 

To check the stvitches, dis- 
connect the range's poiver. 
Remove the four burner 
grates, the aeration pans 
and the control knobs. Prop 
up the top with its support 
rod. The top burner switch- 
es, on the oveji's right side, 
are mounted on top of each 
burner's gas valve and are 
loosely held on with a nut. 
The oven thermostat igniter 
switch is mounted on top of 
the thermostat by two small 
screws. Each switch has two 
wires attached. 

Test each suntch ivith a 
flashlight continuity tester. 
Start with the burner switch- 
es. Gently pull off both wires 
and remove the hold-domi 
nut. Lift the switch off the 
gas valve .^tem. Place a lead 
from the tester onto each 
iirire terminal. Check your 
continuity tester: you have a 
closed switch if its light is 



REMOVE 
THESE WIRES 
FOR TEST 



BURNER 
SWITCH 



GAS VALVE 




REMOVE 
KNOB STEM THESE WIRES 
FOR TEST 



GAS INLET 



on. (You may expect the op- 
posite, but tim is how this 
model's smtches work.) Ro- 
tate the center section of the 
suntch until it hits maxi- 
mum travel. This should be 
the light position; its con- 
tacts are open and the light 
should be off. Test all burner 
sivitches this way. 

Ne.rt, pull the wires off the 
oven thermostat suntch and 
attach the tester leads to each 
tenninal. It should test in 
the same manner as the 
burner switches. The light is 
on if the thermostat is off 
and its contacts are closed. 
Dial the thermostat to any 
setting and the light should 
go off. Quickly turn the ther- 
mostat off and reattach its 
ivires. Note: A small 
amount of gas will flow into 
the oven during this test, so 
turn the thermostat off as 
.soon as the switch is 
checked. 

Reinstall the burner 
switches and finger-tighten 
their hold-down nuts. Ob- 
tain replacement suritches 
for those that tested bad or 
are badly worn by writing 
the Boston Stove Co., Box 
1002, 155 John St., Reading, 
MA 01867. Include the 
range's serial and model 
numbers. A burner switch, 
part No. 8.iE4J,£4 is about 
$5; an oven igniter switch, 
part 7SEH-i7, is about $9. 

Refrigerator fix 

I have an RCA Whirlpool 
gas refrigerator with a Ser- 
vel burner, serial No. 
804628. I have a place in the 
mountains and have invested 



KNOB STEM 



ORIFICE 




GAS LINE 

TO OVEN SAFETY VALVE 



GAS LINE 
TO OVEN PILOT 



Remove the two wires on each burner switch and on the oven ignition switch to test continuity. 



in this refrigerator to the 
tune of $400. It has a natural- 
gas main orifice and turbula- 
tor, but I need to switch it to 
a bottled-gas main orifice 
and turbulator. 

MATTHIAS K. HACKL 
HATTKIELD. PA 

Contact Kern's Gas Re- 
frigeration Co., 3929 La 
Mesa, Central Valley, CA 
96019; (916) 275-20i5. They 
have compiled a short ser- 
vice manual that may be of 
interest to you. It's called 
Servel Whirlpool 193S-1957 
Gas Refrigeration Repair 
Manual. In order to get the 
light parts, supply Kern's 
with the refrigerator's model 
number, its BTU input and 
tell them the altitude at 
which it will be operating. 

Service tip 

Notv that .summer's here, 
we'll need our air condition- 
ers. If you are shopping for a 
neiv one, jot down these 
facts: the size of the room to 
be air conditioned, how 
many windows it has, if it's 
i7isulated and the available 
voltage (120 or 2U0 volts). 
These facts will help you 
choose the right unit. 

An air conditioner's BTU 
(British Thermal Units) 
tells you the amount of heat 
the unit removes in one 
hour. The larger the BTU 
rating, the more cooling 
power it has. Remember, 
bigger i.^'t always better. A 
unit that's too big for a room 
will give it a clamm y feeling 
and one that's too small 
won't cool adequately. 

An air coriditioner also 
has an EER rating (Energy 
Efficiency Ratio). This rates 
the amount of cooling it does 
in relation to the electiicity 
it uses. The higher the EER, 
the greater the efficiency. 

Remember to clean an air 
conditioner's filter frequent- 
ly. Be sure windows are 
closed while it's on and close 
blinds on the sunny side of 
the house. VM 

// you have a problem iriih any 
appliance, send yoin qiienliitn, along 
with the model and neriat numhem, 
to Appliance Clinic, Popular Me- 
chanicx, i.!!, Wext .iTth St.. Neir 
York, i\Y 10019. Sony, hid letters 
cannot be an.iit'ered individually. 
Problems of wide interest will be 
discussed in this column. 
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Computers 




BY RON SCIBILIA 



MacEvolution 



Since its introduction 2'/2 
years ago, Apple's Mac- 
intosh has played Carmen to 
the computer world, inspir- 
ing intense but divergent 
emotions in those who follow 
the scene. As advanced and 
appealing as the Mac might 
be, it has always been 
viewed more in tei-ms of its 
potential than its present ca- 
pabilities. 

For this reason, Mac's lat- 
est incarnation — the Macin- 
tosh Plus — will disappoint as 
many people as it satisfies. 

Evolutionary but not rev- 
olutionary, the Macintosh 
Plus carries the basic Mac 
design concept another step 
forward in power and utility. 
But it won't quiet Mac zeal- 
ots seeking the Ultimate Ma- 
chine to capsize IBM's PC 
and Commodore's Amiga. 
Given the well-known 




wish lists of Mac supporters, 
the Mac-Plus is as notable 
for what it isn't as for what it 
is. Thei'e's still no color out- 
put, no easily accessible in- 
ternal expansion slots for 
add-in boards. Nor is there 
an upgi'ade in horsepower 
from the original Macintosh 
powerplant, the Motorola 
MC68000 microprocessor. 

This said, the Mac-Plus is 
nevertheless an extremely 
strong perfonner. It demon- 
strates not only how far the 
microcomputer has come in a 
very short time, but also Ap- 
ple's determination to cor- 
rect the shortcomings of ear- 
lier Mac designs. 

Among its improvements, 
the new Mac boasts faster 
processing, more internal 
memory and more data stor- 
age on disk. The versatile 
new keyboard has both nu- 
meric keypad and arrow 
keys. Moreover, the 
Mac-Plus offers great- 
er flexibility in hook- 
ing up peripheral de- 
vices. A lot of these 
improvements are al- 
ready available from 
outside vendors, but 
now Apple itself has 

Apple's Macintosh Plus 
offers more flexibility for 
add-on peripherals. 



welcomed these enhance- 
ments aboard- — along with 
the blessing of the Apjile 
warranty. 

For internal RAM (ran- 
dom-access memory) you 
now get a full megabyte — 1 
million characters. You can 
expand intei'nal memoi-y on 
the Mac-Plus to 4 million 
characters. 

Meanwhile, the new Mac's 
3'/j-in. microfloppy disk 
drives give you twice the 
storage capacity of the origi- 
nal— «00, 000 chai-acters per 
disk, or about 400 double- 
spaced pages of text. 

Underscoiing the compa- 




progi-ams as earlier Macs 
did. The Macintosh 512K, 
which floes include both pro- 
grams, is still available, its 
price now cut from $2499 to 
$1999. You can upgrade an 
older Mac to Plus status with 
a new keyboard, disk drive 
and logic board kit. This will 
co.st approximately $1000 for 
the Mac 512K. or $1200 for 
the 12SK version. 

Digital Degas 

Another RAM miUionaire in 
the personal comjjuter world 
is Atari's new 1040ST, a 
more powerful addition to 
the (California supplier's ST 



Shadouad taxt 
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DEGAS, from Batteries Plus, Is for the artsy Atari ST micro. 



ny's realization that the Mac 
system must be opened up if 
it's to prosper long-term, 
Apple has added a new con- 
nector on the Macintosh 
Plus's back panel. This 
makes it easier for third-par- 
ty hardware suppliers to link 
up high-speed, high-capacity 
storage systems such as 
hard disk drives and tape 
backup systems. This SCSI 
(Small Computer System In- 
terface) parallel port trans- 
fers data up to five times 
faster than the Mac's serial 
port. 

Apple has also boosted the 
Mac-Plus's speed by revising 
the Mac's operating system 
software and fundamental 
gi'aphics routines. This is 
done with a' new 128K ROM 
(read-only memory) chip 
that's twice the size of the 
original Mac's. The re- 
worked chip offers RAM 
"caching" that cuts disk ac- 
cess time — and thereby in- 
creases functional speed — 
by storing often-used pro- 
gram chunks in internal 
memory. 

What's the price for prog- 
ress? The Macintosh Plus 
carries a suggested retail tag 
of $2599, but the new unit 
doesn't come w ith the popu- 
lar MacWrite and MacPaint 



line of microcomputers. For 
raw pow'er on the cheap, the 
1040ST — sporting a mega- 
byte of RAM — is in a class by 
itself. 

The system costs $1000 
with a high-resolution mono- 
chrome monitoi". With a col- 
or CRT it's $1200. 

Atari claims that 250 soft- 
ware titles are now available 
for its new micro, with pro- 
gi'ams in a wicle variety of 
applications. Canadian soft- 
ware publisher Batteries In- 
cluded has a powerful and 
low-cost ($40) painting pro- 
gram called DEGAS (for De- 
sign and Entertainment 
Graphic Art System) that 
showcases the graphic tal- 
ents of this Maserati-for-the- 
ma.sses. 

DEGAS includes a palette 
of over 500 colors, works in 
all three Atari ST resolution 
modes, and has 15 built-in 
brush patterns. The pro- 
gram, which makes use of 
the GEM graphics interface, 
has 60 pre-designed patterns 
ready for you to draw on, 
and features mirror, shadow 
and airbrush techniques. 
You can combine text with 
gi-aphics; the program in- 
cludes one text font, plus the 
capability for custom-de- 
signing others. M 
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Save Gas, Save Engine with "POLY" 



The following introduces one of the 
most fully tested and proven gas saving, 
friction-reducing engine treatments ever 
to reach the market! 

The Secret is "Poly" 

"Baly" is short for polytetrafluoroethylene 
(TFE), the slipperiest substance known to 
man. (1981 Guiness Book of World Rec- 
ords). Petrolon Corporation, maicers of 
Sliclc 50, invented a to permanently bind 
this slippery chemical to your engine with 
one treatment. Just one quart of Slick 50 
can reduce engine friction, increase gas 
mileage and horsepower and reduce engine 
operating temperature, causing your oil and 
engine to last longer. . . plus it reduces 
metal wear, defraying costly overhauls. 

Years of Testing and Use 
Have Proved it TVue! 

Slick 50 has been thoroughly tested in in- 
dependent laboratories and out on the road: 

The March/April 1982, p. 35 issue of 
"Consumer Digest" magazine stated, 
"Slick 50 does reduce engine heat and ordi- 
nary wear, and our informal tests indicate 
that it will improve gas mileage by about 
2 or 3 miles per gallon." 

One of the country's most respected re- 
search institutes reported applying a power- 
ful ultra.sonic cleaning process to a Slick 50 
treated engine and were surprised at its per- 
manence. "We actually expected the Petro- 
lon Slick 50 TFE Resin coating to also be 
removed, but later found it was still there." 

"Dune Buggies & Hot VWs" magazine 
April 1983 issue records the results of their 
one year testing of Slick 50. "We can indeed 
say scientifically that Slick 50 does work, 
and that it does reduce engine wear! ... for 
the price of one treatment when compared 
to engine rebuild, we feel that you'd be 
money ahead using Slick 50." 

The Federal Aviation Administration has 
ftilly accepted a similar product for aircraft- 
Slick 50 Aircraft Piston Engine Treatment 
(F.A.R. #33.49). This FAA endurance test 
simulated 1400 hours of engine use. 

The senior engineering researcher at a 
leading southern California university 
stated, "Slick 50 does increase horsepower 
and decreases fuel consumption in tests 
done at the university." 

The Space Shuttle Columbia uses the 
chemical "poly" in its gears and bearings 
because it is the only chemical lubricant 
which can with.stand the heat and corrosive 
elements of space. 

Perhaps most dramatic of all is a torture 
test overseen by the Automotive Services 
Council for Pennsylvania and shown on 
WTVE television, three cars with 75,000 
to 129,000 miles on them were treated with 
Slick 50. Six months later the oil was drained 
from each vehicle, and the cars driven with- 
out the oil plugs for about a half hour. The 
water temperature never rose and the en- 
gines sustained no apparent damage. 




GAS AND DIESEL I 
1U.S.QUART/.946inff' 



There isn't room here to tell you about 
the dozens of other tests proving that Slick 
50 is everything we say. However, if you're 
still skeptical, send $2.00 to cover printing 
and postage costs, and we'll send you de- 
tailed test results plus actual letters from 
users who report how Slick 50 saved their 
engines and saved them money! 

\V% Easy to Treat Your Engine 

A few minutes before oil and filter change, 
add the engine flush you get free with each 
order to clean out the engine. Let the engine 
idle for 5 minutes. Then drain the oil, change 
the filter and add the proper amount of oil, 
less one quart. Add one quart of Slick 50, 
drive for 30 minutes, and leave it in the crank- 
case for at least 3,000 miles. As the engine 
operates, the oil carries the "poly" between 
the parts where it is burnished into the pores 
of the metal. 

Only One TVeatment Necessary 

It's permanent, so you do it only once, 
not each time you change oil. One quart of 
Slick 50 will treat all standard 4. 6 and 
8-cylinder gasoline and diesel engines. 

Worlcs with iMost Oils 

Slick 50 will work with all p>etroleum- 
based oils and all synthetics compatible with 
petroleum-based oils with the exception of 
graphite oils. However, once an engine is 
treated, you can go back to a graphite type 
if desired. 

4 Ways Siicic 50 Saves You iMoney 

Your actual percentages m^ vary depend- 
ing on your driving, vehicle condition, 
weather and geographic location, but no 
matter what your conditions. Slick 50 can: 

1 . Increase mileage 

2. Increase horsepower (small economy 
cars and large RV's really need this) 



3 . Reduce operating temperatures, thus in- 
creasing the lubrication and life of the 
oil and engine 

4. Minimize or eliminate costly overhauls 
by reducing engine wear 

Up to 90% of the engine wear on a car 
can be caused by lubrication starvation cars 
experience when first started before the oil 
begins to circulate. Slick 50 can eliminate 
this problem for less than the cost of two 
tanks of gas. 

Siicic 50 Wiii Not 
Affect Your Warranty 

Slick 50 is suspended in an excellent grade 
of petroleum oil which meets or exceeds 
every manufacturer's engine warranty re- 
quirements. In addition, this oil carries an 
American Petroleum Institute service classi- 
fication SF-CC-CD. 

There^ No Risic with 

Our Money Bacl( Guarantee 

Use Slick 50 for 3000 miles. If you don't 
notice an improvement in engine perform- 
ance, return your invoice with a short note 
telling why, for a prompt full refund — no 
questions asked. 

Profit from Selling 
Slick 50 Yourself 

Here's an opportunity to make handsome 
profits. Having such solid test results from 
major institutions make Slick 50 easier to 
sell than many other products. Free dealer- 
ship information is .sent upon request. 

Free engine flush .sent with each order. 
Free shipping with orders of 2 or more. 

For purchase or further information 
call toll-free 1-800-525-8624, ext. 6 (in 
Colorado call 1-303-762-1385) or send to: 
Progressive Energy Corp., 3148 South 
York Street, Dept." PIVI686, Englewood, 
Colorado 80110. 



Ybs, I want to improve my car's performance 
and save my engine — rush me risk free 
C One Slick 50 at $39.95 + $4.00 shipping 

and handling. 
~ Give me free shipping and handling for my 

order of 2 or more at $39.95 each. 

□ Check □ C.O.D. □ Visa/MasterCard 
Card# 



Exp. Date 
Name 



Address 

fG(Ve street address if possible for UPS delivery) 

City State Zip 




Progressive Energy Corporation 

3148 South York, *PM686, Englewood, CO 80110 
TOLL FREE 1-800-S25-8624. In Co 303-762-1385 
1986 Progressive Energy Corp 
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Freewheeling 




BY WADE HOYT 



Snow fooling around 




Car with traction control out-drags wheel-spinning competitor. 



Arjeplog, Sweden, is a 
tiny village of some 
2000 inhabitants, located 
just below the Arctic Circle 
in Lapland. It has neither an 
airport nor a railroad. What 
it does have is a seemingly 
endless winter, bitter cold, 
and the deepest lake in all of 
Sweden (Lake Hornavan, at 
603 ft.). 

As soon as the ice on Lake 
Hornavan gets 3 ft. thick, 
the auto, track and tire man- 
ufacturers of Europe flock to 
Arjeplog to do winter test- 
ing on "tracks" plowed 
through the snow on the ice. 

In 1972, Mercedes was the 
first carmaker to come to 
Arjeplog, using the frozen 
lake to develop its antilock 
brake system (ABS). 

This winter, a small group 
of auto jouiTialists squeezed 
into three helicopters for the 



last leg of a long journey to 
Lapland to try three of Mer- 
cedes' newest car control in- 
novations: an automatic lock- 
ing differential, acceleration 
skid control and an automati- 
cally engaging 4-wheel drive 
(4MATIC). 

A conventional limited- 
slip differential uses spring- 




4MATIC sends '/] of the power forward, to the rear wheels. 



loaded clutches to limit 
wheelspin when one wheel is 
on a slick surface. In the 
Mercedes system, the 
clutches are applied hydrau- 
lically when a wheel begins 
to spin. The clutches are 
automatically disengaged at 
speeds over 25 mph, when 
the gas pedal is released, or 
when the brakes are applied, 
to avoid the squirrely han- 
dling of conventional limite<l- 
slip rear ends under these 
conditions. 

The acceleration skid con- 
trol system is even more ef- 
fective for preventing wheel- 
spin on slippery surfaces. 
The same wheel sensors that 
detect lockup in the ABS 
brake system are used to 
detect wheelspin on accel- 
eration. The brake is imme- 
diately applied to the offend- 
ing wheel or wheels to 
reduce spinning. If that 
doesn't do the job, a second 
control loop reduces engine 
torque by overriding the gas 
pedal signal in the car's 
"drive-by-wire" electronic 
accelerator. The engine does 
not rev up even if the gas 
pedal is floored, the wheels 
do not spin, and the car won't 
fishtail. 

When Mercedes set out to 
develop a 4wd system, they 



felt obliged to outdo the com- 
petition. 4MATIC is a part- 
time 4x4 system that is en- 
gaged automatically when 
wheel sensors detect any slip 
or spin. If wheelspin con- 
tiues, even with 4wd en- 
gaged, first the central dif- 
ferential and then the rear 
differential are automatical- 
ly locked. All this takes place 
within split seconds, with no 
decisions or action required 
by the driver. Every few 
seconds the system shifts 
back into 2wd to check trac- 
tion conditions. It's uncanny; 
the system is so smooth you 
can't feel the 4wd or differ- 
entials engaging. 

This is, perhaps, the only 
drawback to any of these 
clever systems: they give 
the driver such a feeling of 
confidence that it's easy to 
get cocky and steam into a 
turn much too fast. To help 
avoid this, a warning light on 
the dash comes on when one 
of these systems is engaged, 
informing the driver that he 
is approaching the road's 
limit of adhesion. The mes- 
sage is clear: slow down, stu- 
pid! As we found on Lake 
Hornavan, if you ignore the 
idiot light you're likely to 
leave big, Mercedes-shaped 
holes in the snow banks! M 




Car with 4MATIC (right) tracks safely around an Icy turn while rear-drive car begins to spin out. 
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Motorcraft races the toughest courses - 



High-performance racing cars that generate about 600 horsepower demand tough, quality 
parts. So does your car. And Motorcraft sparl< plugs, filters, batteries and motor oil deliver top 
performance, out on the race course or on the highway Because the technology used to 
develop Motorcraft racing parts is the same technology used to develop Motorcraft quality 
parts for your car or truck. 

Motorcraft quality parts have been installed as original equipment in more than 35 million 
Ford. Mercury and Lincoln cars and Ford trucks and are engineered to meet the needs of all 
vehicle manufacturers. So no matter what kind of car or truck you own, there's only one logical 
choice. Motorcraft, of course— so you know you're getting reliable original equipment quality 
replacement parts. Race-proven parts. Trustworthy parts. Motorcraft from Ford. Quality parts 
for all makes of cars and trucks. 

Motorcraft from Ford 




EXCEEDS THE NEED 



Buckle up-together we can save lives. 



Thefiati 
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Obviously this is a new Honda Accord. It's 
just not all that obvious. Or is it.^ 

The front of the car is apparendy low. Yet 
the engine is larger. Both have their advantages. 
Better aerodynamics so less power is needed. 
And more power when you need it. 

The lower front offers less wind resistance. 
The streamlined shape contains retractable 
halogen headlamps. \\b\ c increased the si/e 
of the engine to two liters, llic engine mounts 
have been redesigned to absorb \ ibrations. 

Moving ahead to the rear, yoiril notice the 
roofline is lower. Inside, however, you'll hnd 
more head room .'Hiats perfectly logical. Honda 



engineers choose to give room to people by 
giving less room to the car. 

The important part of the comfortable 
ride you enjoy inside is found outside the car. 
A unique suspension system that's never been 
used on a front-wheel-drive car. Designers call 
it a double wishbone and race cars ha\'e used 
it for years. We have used it on all 
four wheels like no odicr car. 

Since the suspension 
is derix ed from many 
years of racing 
experience. 



CD. 
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ll,e Accord Hatchbac^^^^^ 

comes -tTh"'^^^^^^^^^ 

for versatility. It ^^^^ cargo area cover. 

car^ area, ^^.^^^.d^t^^^^^ 
The steenng wheel adjusts, rai 



And new front seats with 
work with a touch, ^^^ [^f: ^.^pport. 

adjustable ^-'^^-^^^^^^^^^ 

For your convemence ^ ^^^^^^^ 
a quart/, dipml clock .Uw^^^^^^ ^.^^^ ^^^^ 

about that. QJQQQES 

TheNewAccord 



PlRFORMANCl COUNTS 
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9 mg. ■■tar", 0.7 mg. nicotine av. per cigarette by FTC 



I J. HEYNOUW TOBACCO CO 




method. 



SURGEONGENERAL'SWARNING:Qui„,„gSmok,„g 
Now Greatly Reduces Serious Risks to Your Health 




ire is M 

dictions. 



you might deduce that the handling is an 
exhilarating experience. You would be correct. 

"Fhe Accord DX Hatchback shown here 
comes with rear seatbacks that split vertically 
for versatility. It has thirt\^-seven percent more 
cargo area. And there is a rigid cargo area cover. 
"Fhe steering wheel adjusts. Panel switches 



work with a touch. And new front seats with 
adjustable headrests offer better support. 

For your convenience, we have included 
a quartz digital clock. It will keep an accurate 
account of the good time you will have while 
driving the new Accord. Nothing contradictory 
about that. 
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PERFORMANCE COUNTS 



U OF REAL CIGARETTE lASTE IN A LOW TAR 




VANTAGE 




I 9 mg. "tar". 0.7 mg. nicotine av. per cigarette by FTC method. 



C 19W R. J. RrYNOLDS TOeACCO CO. 



SURGEON GENERAL'S WARNING: Quitting Smoking 
Now Greatly Reduces Serious Risks to Your Health. 



Audio 




BY TERRY SHEA 



The big broadcast 



Iave you ever scanned 
through the FM band of 
your stereo tuner or receiver 
and come across something 
you want to hear, only to find 
the music obscured by gobs 
of irritating hiss? I have, and 
I know it's maddening. The 
only solution is to switch to 
mono reception, which clears 
up the signal nicely — but you 
give up stereo's depth of im- 
age. Why can't we have both 
a clean, noise-free signal and 
stereo reception? 

Well, it won't be long be- 
fore we can, thanks to a new 
process developed by the 
CBS Technology Center. It's 
called the FMX Extended 
Range FM Stereo System, 
and it reduces the noise in 
stereo FM broadcasts while 
increasing their range to 
that of mono transmissions. 
In other words, the improve- 
ment you'll hear with FMX 
over today's FM stereo jjer- 



formance is comparable to 
the difference that currently 
exists between mono FM 
performance and FM stereo 
performance. 

The noise we jjresently 
put up with when listening to 
FM stereo is inherent in the 
standard FM stereo bi-oad- 
casting system adopted by 
the Federal Communica- 
tions Commission back in 
1961. There are several 
ways to broadcast FM ste- 
reo, but to avoid chaos, the 
U.S. uses a single system for 
all stations and receivers. 
Otherwise, not all receivers 
and tuners would be able to 
receive all FM stei'eo sta- 
tions. But the system's per- 
formance could be better. 

The noise culprit when lis- 
tening to stereo FM is the 
stereo portion of the ti'ans- 
mitted FM signal. FM stereo 
broadcasts are split into 
mono and stereo segments. 
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FMX and mono FM have double the range of regular stereo. 



and by the nature of our FM 
system, the stereo portion of 
a transmission is noisier than 
the mono jjortion. 

What CBS does with FMX 
is to transmit a different, 
additional stereo signal that 
has been compressed, or put 
in a foi-ni that can be broad- 
cast with less noise. At the 
receiving end (your stereo 
receiver or tuner), the FMX 
signal is expanded or re- 
stored to its original form — 
without the noi.^e that would 
have accompanied it had it 
been transmitted in the con- 
ventional manner. In elec- 
tronics jargon, this process 
of complementary compres- 
sion and expansion is called 
signal companding. 

Of course, a receiver or 
tuner that doesn't have the 
circuitry to expand (or de- 
code) the FMX signals would 
sound awful ti-ying to i-epro- 
duce FMX. So the normal 
stereo signal must also be 
transmitted exactly as it is at 
present, without FMX. 
FMX-equipped receivers or 
tuners, when they're avail- 
able, will automatically de- 
tect the presence of an FMX 
signal and switch into the 
FMX receiving mode. At the 
same time, conventional 
non-FMX receivers will re- 
main unaffected. 

FMX is particularly im- 
pi'essive. In a recent demon- 
stration, a laboratory trans- 
mitter was used to broadcast 
a weak signal that delivered 
virtually unlistenable ste- 
reo. But when FMX was 
used, the signal became very 
Hstenable. 

The effect was even better 
on tho.se FM stereo signals 
that were Hstenable but 
noisy. FMX wiped away the 
noise, and there was no audi- 
ble benefit in switching to 
mono. What's more. FMX 
promises to significantly re- 
duce what's called "picket 
fencing" in car stereo FM 
reception — those irritating 
jabs of noise that hit in rapid 
succession. 

Okay, so FMX is a miracle 
worker when it comes to 
cleaning up FM stereo re- 
ception — what's the catch? 
The catch is that FM stations 
must broadcast using FMX- 
equipped stereo generators, 



which are not yet available, 
and our receivers and tuners 
need FMX decoding cii'cuit- 
ry, not found in any ciu-rent- 
ly available products. 

The situation is likely to 
change over the next six to 
nine months, as generators 
become available and FMX- 
equipjM'd stereo comi)onents 
are introduced. The word 
from CBS and the National 
Association of Broadcasters 
(which worked with CBS on 
FMX) is that FM stations 
are very interested in P^MX. 
That's because it enlarges 
the area over which a station 
can broadcast a high-quality 
FM stereo signal, and thus 
should be api)ealing to ad- 
vertisers. A representative 
of a stereo generator manu- 
facturer says stations can 
convert to FMX for less than 
,S5000 — a relatively minor in- 
vestment for commercial FM 
broadcasters. 

With broadcasters coming 
on line later this year, it's 
now up to stereo companies 
to begirt making receivei's 
and tuners with FMX decod- 
ing circuitry. This, too, 
seems to be under way. 

NAD was the first compa- 
ny to announce plans to de- 
liver an FMX-equipped tun- 
er. It should be available by 
the time you read this, at a 
suggested i'etail price of 
S500. Other component man- 
ufacturers have shown inter- 
est, notably Denon, Ken- 
wood and Tandberg, but no 
definite product introduc- 
tions have been announced. 

More definite product an- 
nouncements should begin 
when the FMX decoding cir- 
cuitry is available as a micro- 
processor chij) — that marvel 
of electronics circuitry min- 
iaturization. Once this hap- 
pens, the manufacturer's 
cost of adding FMX to a 
product will likely be less 
than $2. 

Because of space limita- 
tions, such a chip is the only 
way that FMX can be incor- 
poratefl into car stereo prod- 
ucts. The good news is that 
the availability of an FMX 
chip is expected shortly. So 
by the time you read this, 
they might already be avail- 
able for the new model year 
products. PM 
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Motorsports 




BY STEVE POTTER 



Gentlemen, start your PCs 




Computer Interface on rollttar shows that student is not alone. 



Driving a race car is easy. 
It's driving it fast that's 
difficult. Racing .schools in 
Europe and the U.S. have 
made an art of introducing 
aspiring competition drivers 
to the tools of the trade. 
In.stiiictors are current or 
former racers who have, 
hopefully, a gift for teaching. 
The instructor can tell a .stu- 
dent what to do, and even 
demon.strate how it's done. 
But there's a built-in com- 
munication problem because 
the instructor is trying to 
teach something that isn't 
fundamentally verbal. 

In a racing school, the sit- 
uation is complicated by the 
fact that most of the action 
takes place in single-seat 
F^ormula Fords, some dis- 
tance from the instructor's 
keen eyes. 

Recently, the Skip Barber 
Racing School — which is 
ba.sed in Lakeville, Connect- 
icut, but conducts classes at 
racetracks all over the coun- 
try — added some science to 
the art of race-driver in- 



struction. The school's in- 
structors are using a sophis- 
ticated computer .system to 
analyze what a driver is do- 
ing in the car, then pinpoint 
the exact things he must do 
to improve lap times. 

The Skip Barber Racing 
School Monitor is an out- 
growth of a system designed 
by Chris Wallach for use by 
professional racing 
teams that build 
and develop their 
own cars. Wallach's 
Marblehead Racing 
Group Perfor- 
mance Monitor, 
with its 32 input 
channels and ac- 
companying soft- 
ware, has been pur- 
chased by the likes 
of .Jaguar's Group 
44 and Al Holbert's 
Porsche IMSA 
GTP teams, as well 
as Roger Penske's 
Indy car team. 

With the proper 
transducers in- 
stalled, the MRG 



computer can measure ev- 
erything from the air pres- 
sure at different points on 
the car's bodywork to the 
ride height of the chassis at 
200 mph. 

The Barber system uses 
only four channels, which re- 
cord 20 times per second, 
picking up plenty of informa- 
tion on what the driver is 
doing. Two of the channels 
are fed by a pair of accelera- 
tion-measuring transducers 
mounted on the floor of the 
car. A lateral accelerometer 
measures sideways g-load- 
ing and a longitudinal one 
picks up front-to-rear accel- 
eration. Together, they 
paint a computerized picture 
of the car's performance in 
the corner. 

A DC voltage generator 
on the tach cable senses en- 
gine and vehicle speed, while 
a magnetic pickup fitted to 
the car's nose marks its pas- 
sage over magnetic strips 
that divide the racetrack 
into sections. 

The .60,000 or so bits of 
data from a 15-minute test 
session are stored in a data 
recorder, in the cramped 
cockpit of the Barber BRI 
Formula Ford. At the end of 
a run. the data are trans- 
ferred to a Panasonic E.xecu- 
tive Partner transportable 
computer for analysis by the 
MRG software package. 

The software program is 
really the heart of the sys- 
tem. Wallach spent three 
years writing and perfecting 
the software. It picks out the 
fastest lap and then analyzes 





Various piclcups feed Information on corner- 
ing, acceleration, engine and car speed to 
big blacic box, then to computer. 



Instructor checks printout to 
show student where he could 
go faster on the racetrack. 

it, graphing engine speed 
and lateral acceleration. 

According to Barber, a 2- 
time SCCA National Driving 
Champion and a Formula 
One veteran, the beauty of 
the system is in its ability to 
help students who know the 
rudiments of racing to learn 
to go really fast. 

"There are people who are 
driving the right line," notes 
chief instnictor Brace Mac- 
Innes, "and even though 
they don't seem to be doing 
anything wrong, they just 
aren't going fa.st." 

Carl Lopez is in charge of 
the computer cars, and he 
starts by having an instruc- 
tor set a target lap. The stu- 
dents are able to compare 
their own best lap with that 
of the instructor. 

"They can see, comer by 
comer, where they are los- 
ing time," Lopez says. "They 
can find the parts of the 
track where they are losing 
the most time, and work on 
those first." 

The computer provides 
detailed analysis of individ- 
ual corners, so that a student 
can see if he is perhaps start- 
ing his turn too early, or 
going so fast in the first half 
of the comer that he is virtu- 
ally out of control. 

It is not unusual during 
the 2-day Advanced School 
for a student to take two 
seconds or more off his lap 
time. More than once a stu- 
dent has cut a faster lap than 
the instructor. "At that 
point the instructor usually 
wants to get back in the car," 
says Maclnnes. IM 
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^aOmood Bodywoifk Tools 




Smooth Dented Body Panels In Minutes 

Just attach this 9". 18 gauge stain- 
less steel disc to your heavy-duty 
body grinder and you'll level 
stretched metal to its original 
factory-smooth shape. The secret 's 
in the unique blade that creates 
heat to shrink metal back into 
shape. It has a V arbor to fit 
standard grinders (maximum 
speed 80n0r,p.m.;.T0n0r.p.m. ideal). 
7001 Shrinking Oisc .... $29.95 

Nibbler Cuts Metal Fast 

Our nibbler cuts curves, straight lines 
— any shape you need. Leaves flat, 
no-di.stortion, burr-free finish. Uses 
less effort than ordinary snips. 
Chromed steel construction with 
cushioned vinyl grips. Heat-treated 
tool steel jaws. Cuts up to 18 gauge steel, 16 gauge aluminum. Jaws 
replace easily. 

6281 Nibbler $29.95 

6284 Replacement Blades (pkg. 21 $9.95 



Flangers For Easy Lap Welding 

Adjust tool to metal thickness, flange 
repair area and lay in patch panel. 
Lets you weld flush with body metal, 
which minimizes grinding and fil- 
ling. Works in tight areas and on 
sharp cur\'es. Perfect results with ver>' little effort. 
6286 Panel Flanger 



$29.95 



Fabricate Panels With Sheet Metal Bender 

Will form 90° angles in 20 gauge up to 18 ' wide, liends heavier gauge 
metal in smaller widths. Great for reproducing body panels, covers, etc. 
All-aluminum; bolts or screws to workbench. 

6260 Uender . . $29.95 6261 Clamps . .-. $4.50 





Sandblast Away Rust 

Our .sandblasler is field proven (thou- 
sands in use) and priced right. This 
sandblaster gives you the ability to 
remove rust, scale, paint and corrosion in 
minutes. Also doubles as air gun 
degrea.ser for cleaning parts. 

The Eastwood sandblaster package in- 
cludes all-metal power (same as u.sed on 
our larger units), ten foot ho.se, 14" 
pickup tube, .spare nozzle and complete 
instructions. Ju.st attach to 1 HP com- 
pres.sor, in.sert pickup tube into sand or 
other abrasive and you're ready. 

8532 Sandblast Gun $35.95 

9536 Blast Hood w 

Replacabic Lens $19.95 




Convert Your 
Arc Welder For 
Mig-Like Results 

Most arc welders have been 
designed for joining W" metal; our 
.stitch welder attachment controls 
welding heat to produce smooth, 
even welds on body panels — limits 
distortion and bum-through. 

The current's directed through 
an electrical solenoid and diode 
circuit. The solenoid, which pulses 
thousands of times per minute, 
gives you normal welding amper- 
age while allowing you to weld 
thin pieces. Although the arc never appears to break, the reciprocating 
electrode action pulls the electrode in and out of the weld puddle to 
limit welding heat. 

Welding's easy: once you strike the self-starting arc, lay the rod on the 
metal and let the machine do the work. Resulting bead is smooth and 
even, with slag coming off in large pieces. Easy to master with practice. 

The stitch welder's five foot power cord attaches to any A.C. arc 
welder's electrode holder (must run at 80 amps or less). Uses arc welding 
rods up to 3 ,32" .steel and .stainless. Tool body ca.st aluminum with 
vinyl insulated grip for positive control Electrodes held with .set .screw 
and can be easily replaced. Designed for years of trouble-free sen'ice. 

4369 Stitch Welder $49.95 

4372 Arc Welding Rods (2mm dia, 3 lb. pkg. approx 120 rods) designed 
with special flux for welding sheetmetal $9.95 

4343A Optional Powerpack (if you don't have 

an arc welder) $109.00 

Welding gloves — your hands deserve the right protection. 

9612 Gloves $8.95 



TO ORDER CALL TOLL FREE 

1-800-345-1178 
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Inside Detroit 




BY JIM DUNNE 



Imperial reborn 




Chrysler's front-drive LeBaron GTC will be first with a V6 engine. 



Chrysler's Thunderbii-d 
fighter, code-named the 
J-car, looks like a miniature 
version of the ill-fated 
Chrysler Imperial of a few- 
years back. The gi-ille has 
the same vertical theme, 
while the headlights are cov- 
ered with body-color caps. 
However, once past the 
front the similarities disap- 
pear. The lines of this 4-place 
coupe ai'e softer and sleeker, 
and gone is the bulkiness of 
the body of the older model. 
Big differences lurk un- 



derneath the sheetmetal, 
too. The engine is Chrysler's 
2.2-liter Four, with or with- 
out turbocharging. The same 
front-drive system used in 
most other Chrysler models 
will show up here, too. Look 
for this model to be among 
the first at Chrysler to get 
the 3-liter Mitsubishi V6. 

Official name will be 
Chrysler LeBaron GTC 
(hopefully not to be confused 
with the H-car now called 
LeBaron GTS, nor the plain 
old LeBaron). 



Plastic Camaro, Firebird 

GM is going ahead with plans more frequent changes in 



to build the 1989 Camaro and 
Firebird the .same way as the 
Fiero. And, say GM insid- 
ers, the radical construction 
technique, which uses a steel 
undercage with plastic outer 
panels, will probably be 
w idely used on sedans of the 
future as well. 

Advantages are many, 
and include lighter curb 
weight, easier assembly at 
the factory, easier repair of 
minor body damage and 



body styling. In addition, de- 
signers say that the plastic 
body panels can be bent into 
shapes that are not possible 
with steel. 

Also, twin cars like Ca- 
maro and Firebird can have 
more distinctive .styling — 
look less alike — without a 
major increa.se in tooling 
costs. That's because the 
plastic panels can be shaped 
without the use of high-cost 
stamping dies. 



Chrysler V6 

The proposed premium en- 
gine for all of Chrysler's 
front-drive vehicles has the 
gi'een light for production 
and will be seen on the 
streets as early as 1990. The 
3.2-Hter 60° V6 will be built 
in the U.S., and replace the 
3-liter V6 that Mitsubishi 
will begin supplying Chrys- 
ler later this year. Look for 
this high-output 3.2 engine 
to be used for Chrysler's lux- 
ury lines first, then added to 
performance coupes like the 
j Daytona. E.xjject turbos for 
musclecars, though that ver- 
i sion will come only on later 
V() designs. 

Adios Avanti? 

For a while at least, it looked 
like Avanti would join the 
other ROOO or so nameplates 
in automotive history that 
have bitten the du.st. Latest 
word is more encouraging. 
Last March, Avanti was on 
the auction block in South 
Bend, where the First 
Source Bank was selling off 
its assets — "equipment, ma- 
chinery and intangibles" 
(such as its name). 

Designed by Raymond 
Loewy and introduced by 
Studebaker in 1963, the plas- 
tic-bodied and low-volume 
Avanti has been little more 
than a curiosity in recent 
years. It is a one-of-a-kind 
that never did get the styling 
changes and technical im- 
provements needed to keep 
buyer interest strong. It has 
a revised Studebaker Lark 
chassis, but its Camaro V8 
engine power makes it one of 
the quickest U.S. -built cars. 

If the eventual buyer of 
Avanti's as.sets is a liquida- 
tor, eager to resell every- 
thing for scrap, the car is 



history. But if it's a car buff 
who wants to revive the 
company, together with the 
new chassis, body and model 
designs made by the previ- 
ous management, one of 
America's best-known "spe- 
cialist" makers may yet sur- 
vive. Several "substantial 
buyers" in the last category 
are reportedly in line. 

Caddy top 
chopped 

The Cadillac DeVille con- 
vertible mentioned in last 
month's column (page 38) is 
not a prototype for a 1987 
model but a custom car cur- 
rently available from Car 
Craft in Lima, Ohio. Cadillac 
has been testing the conver- 
.sion at the GM Proving 
Grounds, but .says it has no 
intention of introducing the 
car in '87. 

New Olds engine 

Oldsmobile's 2.3-liter Quad 
Four engine, due out late 
this year, is the first com- 
pletely new powerplant from 
Olds since the 1949 Rocket 
V8. And it may be the last, 
given the way GM is rear- 
ranging its engineering 
groups. Today's plans at GM 
call for a centralized engine 
gi'oup that will work for 
Buick, Cadillac and Olds. 

For the customers who 
have seen Olds, Buick, 
Chevrolet and Pontiac en- 
gines go in various GM cars 
in recent years, this may not 
.seem like a big deal. But to 
the folks at Olds — those who 
build the car as well as those 
w'ho design it — there is a cer- 
tain loss of piide. They no 
longer can point to an Olds- 
mobile and feel it all came 
out of their shops. 

(I' I ease tuni to paf/e jO) 




Latest Avanti, with body-colored soft bumpers, may be the last. 
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The Professional Edge 

Quality, dependability and performance are built 
into our full line of Power-Flo painting products. 
We back this up with a marketing support 
program that Includes POP displays, strong self- 
sell packaging, retail ad mats, and a national 
advertising schedule in the primary D-l-Y 
magazines. 

Power-Flo Roller 
Painting System 

Rated one of the best 
power painting sys- 
tems on the market 
today. Pumps paint 
right from the can, 
direct to the roller, 
with the touch of a 
button. 




Power-Flo Easy Trimmer 

The new brush and pad 
painter that holds its own 
paint supply Just 
squeeze the trigger and 
start painting. 




Power-Flo Paint 



Stripper 



Dual heat settings 
of 600°Fand 
1100°F.Oneofthe 
longest life hot air 
guns available today. 



Power-Flo Airless Painters 

For small to 
medium sized 
household 
projects use 
the PF 20, and 
for large jobs 
the PF 30 
Heavy Duty 
Airless 
Painter. 





A BETTER WA Y TO PAINT YOUR HOM E! 
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INSIDE DETROIT 



(Continued fiviii jxtge .IS) 

Faster turbos coining 

A major problem with turbochargers 
on small engines is lag time. Because 
the turbo needs time to spin up to 
pumping speed — 100,000 rpm or so — 
its boost to the engine takes a second or 
more to come on. If you start out from a 
stop and floor the gas pedal, the power 
you feel first is that of a nonboosted 
engine. 

Now Detroit is researching a vari- 
able turbocharger, one that will put out 
a strong boost on demand at any engine 
speed. The secret is variable vanes at 
the points where exhaust gas enters the 
turbine housing. When full power is 
called for, the variable vanes squeeze 
the exhaust gases through a smaller 
opening, thus increasing their pres- 
sure. At the same time, the vanes 
direct the gas flow to the parts of the 
turbine where they exert the most 
leverage. 

The results are impressive: Overall, 
GM researchers found that the turbo 
lag time could be cut an average of 30 
percent. 

When the car is moving at cruising 
speeds, the variable vanes open up. 
allowing the engine to run at its most 



efficient, nonturbo, setting. Another 
advantage of variable-vane turbos is 
the elimination of the wastegate. 

Expect intense development of the 
variable turbocharger in the coming 
months, with a finished system ready 
for new cars in the 1988 model year. 

You can also look for compound tur- 
bochargers to make big noise. The idea 
is to have a second turbocharger fitted 
into the exhaust sti-eam, this one to 
help run either the engine accesso- 
ries — like water pump or generator — 
or the valve train directly. A large 
reduction gear in the 30:1 range would 
reduce the 50,000 rpms of this turbo. 
The connection to the engine parts 
would be made through a fluid coupling, 
so that the turbo power would assist 
the engine, not run the parts by itself. 
The idea is a i-eality on heavy-duty 
trucks now, and looks like something 
that the auto companies will be devel- 
oping for cars of the early 1990s. Bene- 
fits are said to be a 5-percent improve- 
ment in fuel economy, or a similar rise 
in horsepower. 

Electronic sliifting 

GM is switching over to electronic con- 
trol of its automatic transmissions as 
quickly as it can, but don't look for the 
simpler, more precise units until late 
1987 at the .soonest. Kleclronics will be 



installed in mid- and compact-size se- 
dans and small trucks first, then spread 
to other GM models. 

Gear shifting will be tied in with 
engine speed and driver demand more 
precisely with the electronic controls so 
that shifts can be made more quickly 
and more appropriately for the driving 
conditions. 

Loolc familiar? 

No nameplates identify this Mitsubishi 
compact truck. That's because it is a 
1987 prototype that is undergoing cold- 
weather testing in the northern U.S. 
The new model looks like other Japa- 
nese imports, with styling aimed to- 
ward the macho image buyer. It will be 
sold for the first time as a Mitsubishi 
Mighty Max Sport, but a similar model 
will be sold by Dodge as the D50. m 




New mini piclcup wtii be soid as a Dodge 
D50 and a IVfitsubisiii Mighty Max In 1 987. 





4ew cars are built lighter 
' to save gas. So when you tow, 
you want added protection foryou^ 
Here are a few tips to follow: 
RIGHT HITCH. 
Hitches differ The wrong one can cause txxly damage or 
tear out. U-Haul* Hitch World" provides the hitch to fit your 
towing needs, using top brands like Draw-Tite and Reese. 
Each hitch has a natiorrwide warranty, good as long as you 
own your tow vehicle. 

2. A TRANSMISSION COOLER. 

Towing with a downsized car causes heat 
build-up in the automatic transmission. 
That can burn the transmission's fluid and 
shorten its life. Hitch World selects and 
installs a transmission cooler, like Hayden, that extends 
the transmission's life by releasing the towing-caused heat. 




HITCH 
IWORLDJ 



3. A TOWING SUSPENSION. 

A standard suspension is basically made to carry passen- 
gers. Frequent trailer towing can reduce the life of your 
springs and shocks. Hitch World installs air lifts or air shocks 
that give your tow vehicle added frame support, and 
reduce suspension and tire wear 



U-HAUL 



NOW SAVE UP TO $15 

This coupon IS good for $5 oft the price of a hitch, a trarismis- 
sion cooler, and a suspension system ($15 maximum discount, 
otter expires 12 31 86) It s all at your nearest U-Haul Center 
Look in the While Pages under U-Haul Write for a FREE HITCH 
GUIDE: HITCH WORLD, Dept PM, PO Box 21503, Phoenix. 
A2 85036 Liniil one coupon per customer PM686 



More for your money at your U-Haul Center 
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e cant name everyone 
who owns an ESCORT^ 
but we can tell you ivhy they do. 




Because radar is a problem, thafs wt^. And* 
ESCORT is the one detector they trust Over a 
million motorists now concentrate on their 
driving and leave the radar worries to ESCORT. 

UnsollcltMl TMtlmonlal 

In a test of all competing brands, the experts 
at Car and Driver magazine concluded that 
ESCORT -Is clMily the leader In the field In 
vine, cuetomef tewH I ce nd peifonnance..." 

Chances are pretty good you know someone 
who owns an ESCORT. We've been around since 
1978, which is an eternity in this business. 
So we'll stand on our reputation. Ask around. 

Check Our References 

We'll bet the first thing our customers 
will tell you is that ESCORT works. It finds 
all kinds of radar: X band, K band, over hills, 
around cun/es, moving mode, instant-on ambush. 
Whatever the trap, ESCORT finds it. And this 
long-range detection is followed up with a full 
report on the radar's strength. You can read 
this report on the analog meter. You can hear 
this report on the audio warning, pulsing slowly 
when the radar is weak, quicker as it strengthens, 
then constant as you approach range. 

ESCORT even uses a separate warning tone 
for the two radar frequencies, "beep" for X 
band, "brap" for K band. The two radars behave 
differently. Trust ESCORT to keep you informed. 

No False Moves 

The second thing our customers will tell 
you is that ESCORT doesn't cry wolf. Our special 
ST/O/P" (STatistical Operations Processor) 
circuitry recognizes and rejects the most common 
source of false alarms, the ones that set off 
less-sophisticated detectors up to a mile away. 

A Dutch Uncle 

The third thing our customers will tell you 
Is that we make shopping easy. We sell direct 
from the factory only. Just dial toll free. No 
traffic delays. No parking hassles. No waiting 
for a salesman. Why wait for him anyway? He 
won't understand how radar works, so he can't 
be of much help with your problem. 

Our sales staff are trained radar experts. 
They don't sell cameras and calculators too. 



eton 

Dick GuldstraLnd 
Don Swavely 
BotibyBahal 
Anatoly Arutunof 
EockyAoki 
David Hbbbs 
SMp Barber 
Yoshizo Shimaiio 
15m St. James 
Chris Mather 
JohnBuffum 
Grayden Obenour 
Michael Kranefiiss 

Bob Sinclair 
Hurl^ Hajywood 
Scott Hughes 
Bill Mitchell 
Reeves Callaway 
Jon Lowe 
Jim Fuller 
Robert Bedford 
Bob Sharp 
Bill Scott 
RonFbrth 
Vasek Polak, Jn 
Dave Wible 
Jerry Wolf 
Larry Shtnoda 
Jerry Galvin 
Paul Naberhaus 
JimTrueman 
William HopMos 
DonEiiOfwles 
Herb Adams 



i 




Just radar detectors. They know the problems 
you face. And they're only a toll-free call away. 

Our sales people won't give you the run- 
around if you ever need service after the sale 
either. They're here till 11:00 p.m. on weekdays 
and 5:30 on Saturday. Just call the same toll- 
free number. 

Join the Club 

It's easy to try ESCORT. Dial 800-543-1608. 
Delivery is as quick as UPS and we pay for 
shipping. If that's not fast enough. Federal 
Express guarantees 48-hour delivery for only 
$6.00 extra. 

Take the first 30 days as a test. If you're 
not completely satisfied in that time, we'll re- 
fund your purchase and your return shipping. 
There are no hidden charges. We also back 
ESCORT with a one-year limited warranty on 
parts and labor. 

Let ESCORT solve your radar problem. 
Judging by the owners we can mention, you'll be 
In good company. 

1^ ESCORT At No Risk 

ESCORT $245 ( Ohio res. add $13.48 tax ) 

Slightly higher in Canada 

TOLL FREE 800-543-1608 



By mail send to address below. Credit 
cards, money orders, bank checks, cer- 
tified checks, wire transfers processed 
immediately. Personal or company 
checks require 18 days. 

ESCORT 

RADAR WARNING RECEIVER 



Cincinnati Microwave 
Department 0686 
One Microwave Plaza 
Cincinnati. Ohio 45296-0100 

e 1986 Cincinnati Microwave, Inc. 
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Now, brand name flavor — low, low price! 



New Cambridge 

The generic priced cigarette 
that puts flavor first ! 





O Ptiilip Morris Inc 1986 



SURGEON GENERAL'S WARNING: Smoking 
Causes Lung Cancer, Heart Disease, 
Emphysema, And May Complicate Pregnancy. 



Mfr. suggested retail price. Not available in all areas. 

12 mg "tar," 0.9 mg nicotine av. per cigarette by FTC method. 
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New chopper for oceans 




Mariner from Robinson Is designed for duty along coasts. 

Robinson Helicopters of Torrance, California, pioneered a 
new era in low-cost rotorcraft seven years ago with the 
introduction of its diminutive R22 personal helicopter. Since 
then, over 500 have been produced with prices and operating 
costs of less than half that of the piston-powered competition. 

President Frank Robinson originally designed the R22 to 
be an inexpensive personal helicopter, but instead it became 
the best seller for rotary-winged flight schools. 

The newest eggbeater in the Robinson flock is nicknamed 
the Mariner. This aircraft was designed to accommodate the 
needs of fishing-boat operators, commercial operators near 
aquatic environments and well-heeled sportsmen. 

The aircraft was heavily modified in order to eliminate 
many of the common problems associated with the addition of 
flotation gear, including a raised tail boom. 



Wooden P-51 

A recent issue of Trade-A- 
Plane offered a restored P- 
51 Mustang for the bargain 
price of $350,000. If you're 
looking for an economy ver- 
sion, help is on the way. 

Loehle Aviation of War- 
trace, Tennessee, recently 
designed, built, tested and 
flew a wooden replica of the 
P-51. Powered by a 50- 
horse, 2-stroke Rotex 503 



engine, this pint-sized P-51 
is currently cruising at 
speeds estimated to be 75 to 
80 mph, with a top speed just 
a shade over 100 mph. 

The Loehle "5151" (in hon- 
or of its kit price of $5151) 
will sport a fixed landing 
gear for simplicity and ease 
of construction, and designer 
Mike Loehle promises that 
this mini-warrior will be a 
much easier bird to fly. 



Does compute 

The computer revolution has 
been making some signifi- 
cant inroads with the com- 
mercial aviation world re- 
cently, but a full-fledged 
aviation/meteorological/ 
flight planning database is 
now available to just about 
anyone with a home comput- 
er.' Aviotex/TABS of Costa 
Mesa, California, is a color- 
ful videotex-based computer 
offering real-time weather 
reports direct from the Na- 
tional Weather Service, 
automated flight planning, 
the latest aviation news, 
help with hotel and car res- 
ervations, aviation yellow 
pages and a wealth of other 
aviation-related services. 

Pilot by degrees 

Some of the experts who are 
keeping an eye on aviation 
statistics indicate that the 
U.S. is actually running 
short of licensed commercial 
pilots. Several aviation col- 
leges are moving to fill the 
gap. Daniel Webster College 
of Nashua, New Hampshire, 
is one of the most innovative 
institutions. They have a 
wide variety of aircraft (in- 
cluding motorgliders and 
aerobatic aircraft) and the 
most comprehensive train- 
ing systems. As such, they 
were chosen by People Ex- 
press airlines to participate 
in their recently announced 
college hiring program. It 
may start a trend. 

Daring voyagers 

Just when there seemed to 
be little left for the record- 
setters of sport aviation to 
accomplish, there comes a 
novel and somewhat intrigu- 
ing new project. Dubbed 



"Fly America" by several 
adventure-hungry hang- 
glider pilots, this new enter- 
prise calls for them to at- 
tempt a series of 
interconnected flights that 
will take them all the way 
across the United States. 
Using a variety of means, 
project organizer Greg 
DeWolf hopes to lead the 
first transcontinental, un- 
powered hang-glider contin- 
gent across the many hun- 
dred miles of ten-ain that 
comprises the good old 
U.S.A. later this year. 

Liglitweight 
radiai 

Sport aviation enthusiasts 
have been decrying the lack 
of a really dependable and 
affordable lightweight 4- 
stroke engine for many 
years. Now, their long wait 
may finally be over. 

A Washington state fiiTn 
is already producing (and 
flying) the first of a new 
generation of light aircraft 
engines for ultralights and 
amateur-built aircraft. The 
Dragon Engine Co. is offer- 
ing a 50-hp, 6-cylinder, 2- 
tiered, staggered, 4-stroke 
radial engine reminiscent of 
the radial powerplants of 
old. The nostalgic appear- 
ance of the 78-pound Dragon 
carries a fairly reasonable 
price tag of $2495 (including 
carburetor and exhaust sys- 
tem) for 50 thrusty ponies. 

A diameter of 20.5 in. and 
a length of only 17.25 in. 
makes for a compact but 
powerful package that 
should allow for a great deal 
of versatility in installing or 
retrofitting the Dragon on 
your favorite ultralight or 
homebuilt. — Jim Campbell 




Loehle's "SI5I" is a Mustang every pilot can afford to fly. 
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Old House 
Restoratk^ii 




BY BOB VILA 



Window selection 
and placement 



Fenestration — the desipi 
of windows and their 
placement on the walls and 
roof of a building — has been 
practiced by homeowners for 
thousands of years. Since 
the birth of architecture, 
we've been hard at work try- 
ing to discover how windows 
may best serve our needs. 
Totlay, this pursuit is busier 
than ever before, as we 
struggle to reconcile our 
longing for aesthetic window 
design with the need for 
state-of-the-art, energy-sav- 
ing technology. 

Until the middle of the 
19th century, the glass for 
windows was still hand- 
blown, and, because of this, 
it was available only in small 
panes. 

But in the 1850s, im- 
proved glass-making ma- 
chinery permitted the pro- 
duction of larger, more 
transparent sheets of win- 
dow glass. The payoff for 
homeowners was more light 



and unobstructed views. In 
mid-20th century America, 
single-pane picture windows 
became the rage. Of course, 
everyone knew that these 
large windows weren't very 
good at conserving energy, 
but at that time no one real- 
ly minded. 

' Then came the 1970s and 
the beginning of the energy 
crisis. Suddenly, homeown- 
ers were burdened with in- 
flated fuel bills, and they 
were realizing that windows 
which were poorly designed, 
poorly constructed and poor- 
ly placed were costing them 
a lot of money. 

There weren't many good 
solutions until a new genera- 
tion of energy-efficient win- 
dows was manufactured for 
residential use. 

What do these windows 
do — and where should they 
be placed for maximum effi- 
ciency? Let's examine sever- 
al types of modern w indows 
and the advantages of each. 




Low-E and Heat Mirror windows both have a thin metallic coating 
that blocks heat. In the winter (left), these windows let in the 
sunlight but also prevent inside heat from leaving. In the summet' 
(right), they block the heat coming from outside. 



Double-pane 

insulated 

windows 

Although double-pane insu- 
lated windows have been in 
widespread use in homes 
since the mid-1950s, many 
homeowners have failed to 
take advantage of them. 
Double-pane (double-glazed) 
units are constructed for 
more efficiency than single- 
pane window's: Two sheets of 
glass — separated by an air 
space — are hermetically 
sealed into a tightly 
bonded, single win- 
dow unit. "The air 
space between the 
glass provides insu- 
lation from outside 
air, preventing 
heated or air-condi- 
tioned air fi-om es- 
caping the home. 
This unit's U-value 
(a measure of heat 
flow through a ma- 
terial) is .52, com- 
pared to a 1.1 rat- 
ing for a 
single-pane win- 
dow. This means 
double-glazed win- 
dows lose about 
half as much heat as 
single-glass units. 
Plus, double-glazed units 
greatly reduce the likelihoofl 
of condensation, or "sweat- 
ing," on their interiors. 

Triple-pahe windows are 
simply a further refinement 
of the same ided. These new 
models boast U-values rang- 
ing from .34 to .39, repre- 
senting a heat-reteniion ad- 
vantage of 25 to 35 percent 
over double glazing. Howev- 
er, they do have one main 
drawback: They're heavy 
and, because of this, they're 
more difficult and sometuches 
more expensive to install. 

Low-E windows 

These windows have a new 
glazing, called Low-fc or 
Low Emissivity. They lodk 
like an ordinary double-pane 
window, but there's one kfey 
difference: The inside face of 

Coiitrihiitiin/ Editor Hob 
Vila is host ol public televi- 
sion's "This t)ld House." 
funded by Oweiis-Corning 
Fiho-gla.s. 



the outer pane has a micro- 
scopic metallic layer that re- 
flects radiant heat, while al- 
lowing the visible portion of 
the solar spectrum to pass 
through. In other words, 
this glass allows nearly all of 
the sun's visible light to en- 
ter the room, while reflect- 
ing — back into the room — 
most of the escaping heat in 
the winter. 

In the summer, the win- 
dow rejects most of the in- 
vading heat from outside. 

Low-E window glass has a 




Sample window plan for cold and moder- 
ate climates calls for largest windows to 
face south with less glass on the west and 
east and the least facing the north. 



U-value of .32, losing 42 per- 
cent less heat than a .stan- 
dard double-pane unit. And 
it's even better than a triple- 
glazed window because it 
weighs less, costs about the 
same and .saves as much or 
more energy. 

For very warm climates, 
Low-E glazing is available 
with a tinted outer pane, 
which further increases the 
amount of heat the window 
keeps out during hot weath- 
er. This glazing, which is 
known as High Performance 
Sun insulating glass, is also 
effective in filtering out 
much of the sun's ultraviolet 
rays, helping to control the 
fading of drapes, carpet and 
furniture. 

For even lower U-values, 
you should look to Heat Mir- 
ror glazing. These windows 
are based on the same princi- 
ple as the Low-E window, 
but in this case the metallic 
coating is deposited on a 
clear plastic film, which is 
then suspended between two 
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panes of glass. You end up with a U- 
value of only .24. 

Keep in mind when shopping for 
replacement windows that the glazing 
isn't the whole story. Don't forget to 
consider the type of material used in 
the window frame. 

Today's windows are made with 
wood, vinyl and aluminum. Some man- 
ufacturers make wood frames clad in 
aluminum or vinyl. These models offer 
the double advantage of traditional 
wood on the interior of the home, along 
with easy-to-maintain vinyl or alumi- 
num cladding on the outside. 

Window placement 

Once you've determined the type of 
window that best suits your needs, the 
next step is to decide where the window 
should be placed. This may not be an 
easy task, as you may have several 
objectives to satisfy at the same time. 
Let's e.xamine them one by one. 

Couserviug energy — In all except the 
warmest climates, large window open- 
ings should be placed on the southeast, 
south and southwest sides, according to 
the internal requirements of each 
space. This will allow for the greatest 
possible passive solar gain. 

East and west windows should be 
moderate in size. Northern windows 
should be kept small, and if possible, 
equipped with Low-E glass. This way, 
you'll be able to take full advantage of 
solar heat gain during the winter while 
providing indoor comfort and energy 
efficiency all year round. 

In very hot climates, where air-con- 
ditioning costs are the prime concern, 
the largest window area should face 
north, with lesser amounts to the east, 
west and south. This will reduce heat 
gain during the summer. 

Improving view — Picture windows, 
with their fixed, large glass sections, 
will provide you with a panoramic view 
of your surroundings. But they also can 
spoil your privacy as well as provide an 
easy i-oute for heat to escape. So if you 
live in a cool or moderate climate and 
decide to install a picture window, use 
Low-E or Heat Mirror glass, especially 
if the window faces a direction other 
than south. Larger windows facing the 
street are best placed higher on the 
wall. This helps maintain privacy while 
still affording a view. 

Optimizing sunlight — One of the 
best ways to increase the amount of 
light your home receives, without com- 
promising your privacy, is with a sky- 
light. Again, a southern exposure will 
be most efficient. Of course, the heat 
loss through an uncovered skylight will 
be greater than through an insulated 
roof, but this loss can be cut dovra to 
acceptable levels by using Low-E or 
Heat Mirror glass. 

As for wall windows, a larger one will 



provide more light than several smaller 
ones. For an even distribution of light, 
use windows in more than one wall 
wherevei- possible. Tall, narrow win- 
dows placed high in the wall allow for 
the deepest penetration of light, while 
short, wide windows jjrovide a broad, 
shallow light. 

Improving ventilation — To maxi- 
mize ventilation, some windows should 
face directly into the prevailing wind 
with others placed on the opposite side 
of the house. Large windows, repre- 
senting at least 10 percent of the floor 
area in each room, will give optimum 
results. The greater the height differ- 



ence between the inlets and outlets, the 
greater the flow of air will be. 

So, owners of older houses, take 
heart: Though the builder of your home 
probably never had the desii-e or the 
resources to maximize the efficiency of 
your windows, the consequences can 
probably be undone. All it takes is a 
careful assessment of your fenestration 
needs, a little homework and a plan of 
action. With moderate effort and rea- 
sonable expense, you should be able to 
make a big improvement on your exist- 
ing window system, thereby reducing 
your energy costs and making your 
home more comfortable. Wl 



PROFESSIONAL QUALITY 



• Palented. precttton-locked }am-prool mechanism 

• Rugged, lightweight, high-impact durable housing 
One-piece solid steel bas« construction 

id-state electronic circuitry 
safety trigger lock 




FLUSH FRONT 

EXTENDED NOSE 



Permits easy fastening In recessed areas, close corners, 
and other hard-to-get-at places with pin-point accuracy! 



ALL-STEEL CHANNEL & TRACK for 




OW FASTENER COMPANY. INC.. ?71 Mn^hi" ilrwl SadOlc Bioon N 
In Canada 650S Meifopoiuan Bivd Easl. Monireal HIP 1X9 Ouabec 
lied Kingdom. Arrow Faslener (U K 1 Lid 82 Old Bromplon Road, Londo 
COPVRIGHT IWe ammaw Fmurtfmm caimi'Amy Imc 
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Staple gun fastener 



Expand the ver- 
satility of your 
staple gun with this 
unique accessory 
from Arrow Fas- 
tener, 271 Mayhill 
St., Saddle Brook, 
NJ 07662. The fas- 
tening attachment 
converts Arrow 
staple gun models 
T-50, T-50M and T- 
55 to shoot Xpando 
fastenei-s. Use 
these tight-grip- 
ping, expanding 
fasteners in wootl, 
metal and concrete. 

The '/n-in.-dia. fasteners 
range in length from '/« to "/m 
in. First, bore a '/H-in.-dia. 





Attachment fits three different 
Arrow staple gun models. Rivet- 
like fasteners come in five sizes. 



Snap-on accessory allows driving expand- 
ing fasteners quicl<ly with a staple gun. 
Here, a bracket is secured to metal tubing. 



pilot hole to the required 
depth and insert the fasten- 
er. Next, snap the attach- 
ment onto the head of the 
staple gun, position it 
- over the fastener's pin 
and push down on the 
handle. This will drive 
the pin which, in turn, 
expands the fastener, 
causing it to grip firmly. 
The attachment is about 
$4.50. Fasteners range in 
price from $1.25 for four %- 
in. -long fasteners to $2.25 
for eleven '/«-in. fasteners. 
— Rosaiio Capotosto 




Fasteners anchor securely to 
brick. If pin doesn't drive flush, 
reposition, and shoot again. 



Close-up shows how driven fas- 
tener (upper) expands. Lower 
fastener Is ready to be shot. 



Can of filler comes with a 
small tube of hardener. Mix 
only enough filler for the job at 
hand. Filler won't harden in the can. 



Filling a niche 

Minwax has introduced a 
product called High Perfor- 
mance Wood Filler (HPWF) 
that it claims will outpei'- 
form any other filler on the 
market. I tested HPWF to 
see how it compares to the 
other fillers I've tried. The 
testing was simple, but prac- 
tical. I wanted to know how 
well HPWF adhered to 
wood, how well it would 
form a sharp corner, and 
how would the filler stand up 
when exposed to moisture 
and heat. 

I applied filler to a deeply 
gouged corner of a wood 
turning. After only 20 min- 
utes, I struck the filled cor- 
ner several times with a 
hammer's handle. Since 
HPWF dries tough and resil- 
ient, not brittle, the blows 
caused no damage. Then, I 
filed and sanded the filler 
flush with the surface to foi-m 
a square corner. I found that 
HPWF tools nicely. 

I filled a gouged end in a 
2x6, waited 30 minutes and 
then placed the filled end in 
boiling water. The 2x6 was 
left submerged for two 
weeks. During this time, the 
filled area was removed from 
the water, blasted with a hot 
air gun and returned to the 
water. This was repeated six 
times, but the filler showed 
no ill effects. 

Look for HPWF in 6- 
ounce ($5.49) and 12-ounce 
($7.99) sizes at home cen- 
ters. Contact Minwax, 102 
Chestnut Ridge Plaza, Dept. 
RK, Montvale, NJ 07645. 
— Rosario Capotosto. 




1 The inverted ild serves as a 
mixing tray. Add hardener from 
the tube and mix thoroughly. 




2 Apply filler to the damaged 
area with a putty knife. Filler 
hardens in 15 to 20 minutes. 




3 Use a file to remove most of 
the excess filler. Then, sand the 
filler flush with the wood. 




4 Completed patch is smooth 
and solid. But note that filler 
doesn't accept stain very well. 
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Introducing 
the First Alerr 
Recliorgeoble 

Flashligiti 



The First Alert Rechargeable 
Flashlight puts a new kind of 
power at your command. 
The power of rechargeability. 
The unique power plug fits 
right into your wall outlet so 
it's always fully charged. Once 
unplugged, it holds a charge up ' 
to a year. That makes it ideal 
for cars and boats, too. And ; 
the powerful Krypton bulb 
delivers a beam far brighter 
than ordinary flashlights. 
Get the new rechargeable 
flashlight by First Alert. 



First Alert: 

Because your family comes first. 

• * ^^^^ 






Made In USA. 
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The affordable 

dream 

The King of the Road, Fiberfab's 1952 MG-TD 
Replicar Assembly, a legendary recreation 
is designed to be built by an average person 
with basic mechanical skills using ordinary 
tools. If you're enchanted by the way it 
looks, wait until you're behind the wheel. 
It's easy, it's fun, and it's challenging. 
Take the challenge. 



Replicar 

1929 Mercedes Benz 




©1983 Fibetfab International Inc. 

Some Equipment depicted is optional 



REPLICAR 1952 MG-TD 
Available in front or 
rear engine drive 



Fill out the coupon below and begin the most 
rewarding experience of your life. 

FIBERFAB INTERNATIONAL INC. 

8800 West Highway 7 
Minneapolis, MN 55426 

Enclosed is $ 1 ea. for a full color brochure and Replicar 
Kit Information. 

□ Replicar 1952 MG TDD Replicar 1929 Mercedes Benz 

OR COMPLETELY FACTORY FINISHED 

□ Replicar 1929 Mercedes Benz 

Name 




Address . 
City 



State. 



Zip. 



Home Phone ( 
Bus. Phone ( 



) 



Please charge on my: DMasterCard DVisa □ Am. Exp. 

Acct No. Exp. Date 

Signature 

CaU ToU-Free 1-800-328-5671 

For Exciting New Business Opportunity 
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Photography 




FL>\SH DOUBLES 
AS POWER SWITCH, 
LENS/VIEWFINDER COVER 



BY STEPHEN A. BOOTH 



Father Yellow sires 35 

The point-and-shoot auto- 
focus camera was still a 
gleam in an engineer's eyes 
when Kodak stopped making 
35-mm cameras. Now, the 
auto-everything compact 
outsells its single-lens reflex 
cousin, and Kodak's back 
gunning for a piece of the 
action with its first 35-mm 
cameras in 15 years. After 
putting one model through 
its paces, I've concluded it's 
been worth the wait. 

Father Yellow's engineers 
really did their homework in 
designing the VR35 models 
KIO ($130), K12 ($200) and 
Medalist ($222). All three 
boast infrared automatic fo- 
cusing, automatic exposure 
setting, and automatic flash 
that fires when it's needed. 
That flash system is the key 
to the VR 35 series' unique- 
ness. 



As you'll see in 
the accompanying 
illustration, the 
flash unit flips up 
and away from 
the camera body. 
When closed, it 
acts as a cover for 
the lens and view- 
finder, and as the 
power shutoff for 
the camera. Open 
it and you tuni 
the camera on — 
but there's more to it yet. 

Positioned well above the 
lens, the flip-up flash mini- 





/ / 

COLLECTION LENSES 
AND IC FOR AUTOFOCUS 

Phantom view shows 
operating features. 



SENSORS FOR 
DX AUTOMATIC FILM 
SPEED SETTING 



35MM F/2.8 LENS 



PM Photo Album — ^Tips For Better Pictures 



Night photography is a world made of artificial 
colors. Each type of light source (tungsten, neon, 
fluorescent or vapor lamp) is perceived differently 
by daylighit-balanced films. You'll need a tripod (or 
any steady surface), cable release and camera with 
adjustable shutter speeds. Most metering systems 
will give up at the lack of reflected light. If the scene 
contains a well-lit area, such as the sidewalk under a 
marquee, meter manually off of that. If not, then try 
this: With ASA 400 film, shoot some pictures at Vs- 



sec, f/4; Vb sec, f/4; and '/30 sec, f/4. 

If you have an autofocus compact, you can trick it 
into altering its exposure by changing the film's ASA 
(ISO) value. Use a fast film (ISO 1000) and take a 
series of shots starting at ISO 25, doubling the ISO 
number between each shot. One of these should 
yield acceptable results. Color slide film works best. 
The examples below show how the correct expo- 
sure depends on what and how much you want to 

show. — Armand Ensanian 



New VR-G film renders punchier colors. 



mizes incidents of red-eye. 
This picture-marring defect 
occurs when a flash, located 
too close to the lens, reflects 
in your subject's retina. 
Placing the flash directly 
above the lens has an- 
other benefit: It mini- 
mizes side shadows 
caused by side-mount- 
ed illumination. 

Besides firing auto- 
matically when need- 
ed, a switch on the camera 
lets you use the flash to fill in 
shadows caused by side- or 
backlighting conditions. 
Moreover, in the flash mode, 
Kodak's automated expo- 
sure system keeps the shut- 
ter open to admit more ambi- 
ent light. This means your 
pictures won't have those 
dark, contrasty backgrounds 
and washed-out highlights, 
which so often make flash 
pictures seem unnatural. 
The flash recycles in less 
than two seconds on the K12, 
thanks to the camera's 9-volt 
lithium battery. Kodak says 
this powerplant should get 
you through more than 2300 
exposures. In a pinch, you 
can use a more readily avail- 
able 9-volt alkaline battery 
for power. 

The KIO, K12 and Medal- 
ist share other features. 
These include automatic 
loading and DX film-speed 
setting for ASA 100, 200, 400 
and 1000 films. The K12 uses 
an extremely sharp 35-mm 
f/2.8 aspheric glass lens that 
focuses to within 3 feet. The 
KlO's 35-mm f/3.5 will get 
you within 4 feet. Shutter 
speeds range from 1/30 to 
1/500 of a second on the KIO 
and from 1/45 to 1/500 on the 
K12. Film advance and re- 
wind are automatic in the 
(Please turn to page 51) 
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Introdudng 
Skoal Bandits Straight. 

Smokeless tobacco 
has never been easier to enjoY- 




PHOTOGRAPHY 



(Conti)iued from ixige J,9) 

K12, manual in the KIO. The Medalist 
model adds a data back to the K12's 
appointments. 

With so much going for them, I can 
only criticize the VR35 series cameras 
for what they're not. Father Yellow 
might have enhanced the camera's use- 
fulness by building in a dual-lens sys- 
tem, for normal and telephoto shooting. 
This is a popular feature on the latest 
autofocus compacts. Indeed, some Ko- 
dak Disc cameras offer this option! 

Meanwhile, to complement its nifty 
new 35-mm snapshooters, Kodak has 
introduced two improved 35-mm print 
films designed to make picture-taking a 
little more foolproof. 

The new films carry the VR-G desig- 
nation and come in ASA 100 and 400 
speeds. Compared to the VR print film 
they replace, the new formulations will 
give you punchier, more saturated col- 
ors and more sharply defined outlines 
around your subjects. The new films 
also have wider exposure latitude: Col- 
ors will remain consistent under differ- 
ent (and difficult) lighting situations. In 
fact, you'll see consistent color even if 
the picture's underexposed by one stop 
or overexposed by two. (According to 
Kodak, about half of all amateur photos 
are underexposed, often from flash mis- 
fire.) 

I've checked out the color and expo- 
sure latitude claims and found the new 
films do exactly as promised. 

In photographs of the same subject 
shot under identical lighting, VR-G did 
give punchier color and sharper edge 
definition than the discontinued VR. 

Then, using the auto-exposure pro- 
gram mode of Canon's new T90 (see 
Photography, page 61, April '86) as our 
exposure reference, I deliberately un- 
der- and overexposed the VR-G 100 and 
400 films. The results were perfect 
within Kodak's l-under/2-over range 
and — surprise — even acceptable well 
beyond Kodak's claims. No special pro- 
cessing was involved. I believe in real- 
world testing, so I sent the films to a 
regular, walk-in 1-hour lab, just as 
you'd probably do. 

You won't see my pictures here, but 
Kodak's photo of a catamaran (shot on 
VR-G 100 with a K12) demonstrates the 
quality you can expect from the new 
film and camera. That picture, by the 
way, has been magnified 400 times to 
make a 30 by 50-foot display now grac- 
ing the exterior of New York's Marriott 
Marquis Hotel. 

Instant gratification 

You'll have to wait for the details, but 
by the time you read this, Polaroid will 
have introduced a third-generation in- 
stant print system which the company 
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claims will rival 35-mm print quality. 

The hush-hush product is code- 
named System 7000. Ba.sed on hints 
from Polaroid and some deducing of my 
own, the new instant print systein re- 
lies heavily on electronics and accesso- 
ries to deliver the imaging quality and 
flexibility that Polaroid promises. 

By my guesstimation, the print size 
is larger than current Polaroids. And 
you'll be able to get copies and enlarge- 
ments of your instant prints. 

The way I dope it out, Polaroid's 
come up with a laser-scanning device 
that will read the original, digitize the 
image then reproduce it. If this can be 
done, then it's possible, too, that out-of- 
focus and incorrectly exposed photos 
can be electronically enhanced to pro- 
duce acceptable images. 

You can take autofocusing for grant- 
ed, and there will likely be a slew of 
accessory lenses and filters to give you 
lots of versatihty, special effects and 
creative control over your pictures. 
Price? Probably about the same as a 35- 
mm auto-everything compact. Tune in 
to future columns to check my slugging 
average on this training camp report. 

Improve your grip 

There's still time to get yourself a free 
Power Gri)) i'nr the Ricoh XR-P or 
KR-3()SP if you purcha.se either of the 
35-mm SLR cameras before July 1. 



The Japanese camera maker is cele- 
brating its 50th anniversary — whence 
the generosity. 

A power gi'ip's a gi-eat add-on for any 
camera. For one thing, it makes it a lot 
easier to hold the body and trip the 
shutter without unnecessary vibration. 
That's because the grip is molded to fit 
your hand, and the shutter release is 
angled for comfortable operation. Addi- 




Power Grip for Ricoh SLRs attaches to tripod 
socket, advances film and aids handling. 

tionally, the "power" jjart of the grip 
gives you a I'/^-frames-per-second. 
transport for automatic and continuous 
film advance. Unlike built-in power 
winders, battery failui'c in the gi-ip 
doesn't (iisahlc the camera: You revert 
to manual ojjeralion via the film ad- 
vance handle. B* 



Now-Taste more flavor. 

Skoal Bandits* has now been improved. 
• New softer pouch releases more flavor. 
• New Flavor- Saver cein. 
Taste the difference in Wintergreen, Mint or 
the smooth, rich taste of new Skoal Bandits Str 
Taste them all for free 




e knows what he wants* 



Home Video 




BY JAMES B. MEIGS 



Get set for digital 

Digital TV, with its abili- 
ty to freeze pictures and 
show two channels at once, is 
finally creeping closer. 

For some time, only TV- 
innovator Toshiba offered a 
digital model, but now sev- 
eral additional manufactur- 
ers have unveiled plans for 
chip-based sets. There's 
even a set-top device you can 
hook up to your present TV 
to get digital effects. 

When true digital TV ar- 
rives, it will do more than 
freeze a grand-slam swing or 
let you follow two bowl 
games at once. You'll also be 
able to zoom in on a scene 
you freeze. You'll keep your 
set longer, too, since the 
TV's microprocessor will 
perform self-diagnostics and 
adjust itself to maintain per- 
fect pei-formance as the set 
ages. City dwellers haunted 
by multipath will be happy to 
know that digital processing 
will banish ghosts. 

It takes a complex (and 
costly) microprocessor cir- 
cuit to perform all these 
wonders. That's why current 
digital TVs (such as Toshi- 
ba's) perform only one or two 
tricks. Until now, even these 
limited chips were available 



only from a West German 
division of ITT. Happily, 
other electronics manu- 
facturers have circuits 
of their own under de- 
velopment. 

In the meantime, you 
can enjoy some digital 
effects in the model CZ- 
2094 from Toshiba. 
There's also Sony's new 
27-in. Trinitron and 
NEC's 26-in. DT-26080A. 

Sony's $1700 Trinitron has 
two tuners built in, so you 
needn't use your VCR's 
tuner to put the PIP (pic- 
ture in picture) on your 
screen, as you must with the 
new NEC and older Toshiba. 
NEC's set (no price an- 
nounced) lets you freeze up 
to three images and display 
them simultaneously. 

If you've got a perfectly 
good TV but want to add PIP 
effects, the Multi Vision 3.1 
is for you. The $400 device 
sits atop your TV, tunes in a 
second progi-am and sends it 
to your screen along with the 
main pi'ogram. Its wireless 
remote lets you change the 
size and location of the PIP. 
You can freeze action on the 
smaller image, or scan other 
channels while watching a 
progi'am on the main 
screen. It gives 
stereo sound, too. 




MultMsion 3.1 adds 
digital effects to 
regular TV sets 



Cable TV blues 

I had just advised a friend on 
what kind of stereo TV and 
VCR to buy when he asked 
me, "Will I be able to get 
stereo from my cable compa- 
ny?" Good question. 

Even though stereo televi- 
sion broadcasting (or MTS — 
multichannel television 
sound) is sweeping the coun- 
try, millions of paying cable 
subscribers can't be sure 
their cable companies will 
pass along the stereo signals 
that over-the-air viewers 
pick up for free. For those 
whose cable companies can't 
pass along MTS signals, buy- 
ing a fancy stereo TV or 




Sony's 27-in. Trinitron and 
NEC's DT-268QA fright) let you 
watch two shows at once. 



VCR would be a waste of 
money. 

Fortunately, 44 of the top 
50 cable companies are now 
passing MTS signals to at 
least some of their subscrib- 
ers. Most of those that aren't 
providing stereo today plan 
to do so eventually. In fact, 
since the stereo signal 
broadcast by TV stations is 
buried inside a normal mono 
signal, many cable systems 
can pass it along without any 
equipment changes. 

Some cable subscribers 
might not be able to get MTS 
for a while. About 20 percent 
of cable systems provide 
their subscribers with a set- 
top converter known as a 
baseband converter, instead 



of the more common RF (ra- 
dio frequency) type. While 
RF converters keep the au- 
dio and video signals com- 
bined in the RF form in 
which they are broadcast, 
today's baseband converters 
separate the audio from the 
video — eliminating the MTS 
signal in the process. Fortu- 
nately, baseband converters 
that can handle MTS are on 
the way. Many cable compa- 
nies will supply them free of 
charge to customers who ask 
for them. 

It's important not to con- 
fuse cable operators that 
pass along MTS signals with 
those that use the older FM 
simulcast method. This 




method requires a special 
hookup from your cable box 
to your F^M stereo tuner or 
receiver and speakers. 

To make things more con- 
fusing, some cable systems 
use FM signals to carry ste- 
reo soundtracks of certain 
channels that are available 
only on cable (such as MTV 
I and HBO), but also pass 
along stereo from stations 
broadcasting MTS. 

Let's hope cable compa- 
nies will get smart and con- 
vert all their stereo channels 
to MTS. In the meantime, 
better check your cable com- 
pany to see if it can handle 
MTS before you buy an MTS 
television or VCR. 

(Plmse turn to page 5i) 
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NEXT MONTH, SEE HOW THE FUTURE 
OF AMERICA IS BEING BUILT. 
PAGE BY PAGE. 






For generations, Popular 
Mechanics has inspired Americans 
to turn their skills and their self- 
reliance into building a better life 
for their families, their communi- 
ties, their country. 

In July, Popular Mechanics 
salutes them, and our nation, with 



"The Building of America" Col- 
lector Issue — page after page of 
insights, ideas and dreams of some 
of our most distinguished authors, 
essayists and national figures. 

It will be an issue for all 
Americans to savor and save — 
for all time. 



"THE BUILDING OF AMERICA' 
IN THE JULY ISSUE, 
ON SALE JUNE 12TH. 



Popular Mechanics is a publication of Hearst Magazines, a division of The Hearst Corporation. © 1986 The Hearst Corporation 
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DOW CORNING 



Want to apply 
silicone sealant like 
a professional? 

Use a soapy old spoon! 





Over time, ordinary caulk cracks 
and falls apart. When that 
happens, it's time to remove the 
old caulk with a screw driver and 
replace it with a durable seal. 



DAP® DOW CORNING® 
General Purpose Silicone 
Sealant is the 
perfect solution. It's so 
flexible, it adjusts to 
movement and 
weather changes. Just 
squeeze it into place. 



The trick to getting 
a smooth bead is to 
tool over the fresh 
sealant with an old 
spoon dipped in a 
soap solution. 
You'll have a pro- 
fessional-looking 
long-lasting seal to 
protect your house! 




SfNERAL PURPOSl 

LANT 



Depend on 
DAP 




•Dow Coming is a registered trademark of Dow Corning Corporation, USA. 




Cleaner from Advanced Video Dynamics 
dispenses liquid, scrubs heads automatically. 

Head games 

Are VCR head cleaners safe? It de- 
pends on who you ask. 

Many VCR makers say only a quali- 
fied sei-vice center should clean your 
video heads. But some salespeople 
swear that a head-cleaning cassette is 
something you need. 

The truth lies somewhere in the mid- 
dle. Video heads do get dirty, and 
professional cleaning costs a fortune. 
The head-cleaning cassettes available 
from well-known companies are quite 
safe for VCRs, i/they're used properly. 

The dry-type head cleaner works by 
wearing down the crud that accumu- 
lates on video heads. Leave it in for too 
long and it'll start wearing down the 
heads as well. Never let the cassette 
•run in your VCR for longer than the 
recommended amount of time — gener- 
ally just a few seconds. 

Wet-type cleaners, which use a sol- 
vent such as freon to dissolve head 
grime, can't possibly wear down your 
heads. But you don't want large quanti- 
ties of strong solvents spraying around 
inside your VCR, so caution is advised. 

The most foolproof wet head cleaner 
I've found is from Advanced Video 
Dynamics. You simply insert this bat- 
tery-operated cassette in your VCR 
and press PLAY. It automatically dis- 
penses just the right amount of cleaning 
fluid on the cleaning tape, runs for a few 
seconds, then beeps to tell you it's 
done. No mess, no mistakes. Bf 




54 



Discwasher's Video Head Cleaner uses dry 
system to remove accumulated debris. 
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Cycles 



BY NORMAN 
MAYERSOHN 




Box-tube alloy framework and oil-cooled engine 
are below-the-skin advances of Suzuki's GSX-R1 100. 



lark 1986 on your calen- 
Idar as the year that the 
"less-is-more" philosophy 
came to the world of leading- 
edge motorcycles. With the 
introduction of the GSX- 
RllOO, Suzuki has moved 
back up to the top level of 
replica racer bikes by offer- 
ing buyers less than ever — 
notably, less weight in the 
chassis and less complexity 
in the engine. 

While that may not sound 
exactly like breakthrough 
technology, look at it this 
way: At 505 pounds with a 
full tank of gas, the GSX-R is 
a clear 80 pounds slimmer 
than anything else in the 
class. That's about the 
equivalent of taking 400 
pounds off a 3000-pound Cor- 
vette. The diet program is 
more than a little weight- 
cutting here and there. Real- 



ly, it's major rethinking of 
chassis construction, right 
down to the framework. 

The 28-pound frame is 
fashioned from rectangular 
aluminum tubing using a 
multirib cross-sectional de- 
sign. It is distinguished by a 
built up ridge at each corner 
and an exclusive MR787 al- 
loy that has a distinctly bril- 
liant sheen. All told, it's 
about half the weight of what 
a steel framework would 
come in at. 

The GSX-RllOO 16-valve 
Four pumps out 130 hp, and 
that sort of output normally 
dictates a water-cooling sys- 
tem to keep meltdown from 
occurring. The Suzuki engi- 
neers, however, developed 
the simplified Suzuki Ad- 
vanced Cooling System. In- 
stead of adding a boatload of 
intricate passages and fail- 



ure-prone sealing 
devices, they dou- 
bled up the cool- 
ing job and as- 
signed it to the 
engine's lubricat- 
ing oil. 

First they de- 
signed the engine 
with deep cooling 
fins and upped the 
sump capacity to 
5.8 quarts. "Then 
they added a sec- 
ond pressure pump and hung 
on an 8000-kilocalories-per- 
hour aluminum radiator. But 
the real job of getting the oil 
to the hot spots is given to a 
series of directed oil jets, 
which spray coolant directly 
on the head surface over the 
hot combustion chamber 
roofs; crankcase-mounted 
sprayers shoot oil at the pis- 
ton crowns from the under- 
side. 

The GSX-R 1100 and its 
smaller GSX-R750 sibling 
are more racetrack-oriented 
than the competing road- 
race clones. But the Suzukis 
are far ahead in absolute 
technological terms. Take 
the front suspension, for 
example. Antidive sys- 
tems are required ad- 
mission in this class of 
canyon fighters, but 
most are ineffective in 
damping front-end com- 
pression under hard brak- 
ing or give a mushy brake- 
lever feel due to their 
plumbing arrangements. 
Not the GSX-R, though— 
the antidive is electrically 
activated by a switch on the 
front brake lever. 

Those front brakes are 
mighty impres- 
sive. A total of 
eight opposed pis- 
tons pinch the 
12.2-in.-dia. ro- 
tor.s!. The discs 
themselves are a 
full-floating de- 
sign, mounted to 
the front hub on 
pins that allow 
them to move 
fi-eely within 
small limits. This 
way, they are al- 
lowed to expand 
under severe 
braking without 
warpage. 




New leader of the roadrace-replica class Is 
the track-ready I30-hp GSX-R 1 100. 



Suffering from techno- 
shock yet? If not, try this — 
the Suzuki carries the latest 
in rising-rate rear suspen- 
sion geometry, as you would 
expect, but the efficiency 
has been upped with the ad- 
dition of a remote reservoir 
for the shock absorber oil to 
prevent overheating. Eigh- 
teen-inch die-cast alloy 
wheels at both ends mount 
V-rated radial tires, old 
technology by car standards 
but fresh from the racetrack 
in the 2-wheeler world. 

All of this would not be 
such big news if the GSX- 
RllOO was priced up in the 
stratosphere, but at $4999 
(as of this writing) it sets 
new records in performance 
per dollar. Calculated top 
speed works out to better 
than 160 mph, and quarter- 
mile times with that fantas- 
tic power-to-weight ratio 
ought to be solidly in the low 
10-second range. 

Ten years ago you couldn't 
have bought this kind of per- 
formance for any amount of 
cash; in 1986 you can get it in 
streetable form at your local 
dealership. 

tl'Imsc turn to pnQe oti) 




Cooling Is by oil Jets directed at cylinder 
head hot spots and piston undersides. 
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Dupli-Color turned Stan into 
an auto touch-up expert 



CYCLES 



(Continued fif»)i page '>'>) 




Stan M«^o 




You can do an expert touch-up 
job, too. It's easy with Dupli- 
Color's exact original color 
match and easy, step-by-step 
instructions. 

Scratch-Fix ' -For late model 
vehicles. Comes with handy 
Brush-ln-Cap applicator. 
Auto Spray" Touch-Up- 
Convenient 5 oz. aerosol can 
for larger touch-up areas. 
Truck & Van Paint- for pick- 
ups, vans and RVs. Great for 
accessories, too. 



FREE 
AUTO 
TOUCH-UP 
GUIDE 

Write: Dupli-Color Products, Dept. 11, 

1601 Nicholas Blvd., Elk Grove Village, IL 60007 



AUTO TOUCH-UP PAINT 



#11 In a series 
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K&N's Filtercharger* 
Your RV Will Breathe a Sigh of Relief 



A simple "over the river and 
throogh the woods" doesn't 
olwoys get your RV v^^here you 
wont it to go In ttie real world 
your l?V has to endure every 
thing from the thin air of 
the mountains to ttTO 
dust of an off- 
pavement trip to 
a secret camp- 
site Even under 
the dirtiest condi- 
tions, a K&N 
FHtetcharger will help 
your RV run better by 
letting it "breathe 
easier," 

CXjr air filter flows almost 
twice as much air as the best 
paper fitters. And because it's 
constructed of oiled cotton- 
gauze layered between screens, 
a Fitterchiarger will keep flowing 
long after ordirtary fitters clog and 
strangle your RVs powerplont 



Milltons of tiny oil-coated cotton 
fllaers strain incoming air to re- 
move even tt>e snrKaBest impuritiea 
As a result, your RV performs iDet- 
ter and lasts lonoer. And once 
you buy a K&N Fitterchiarger, 
you'll never buy arv 
other air filter, A 
quick wash and 
re-oiling, 
every 
50,000 
7 miles or so, 
are all you need 
to put a dirty 
Filtercharger back on ttie road. 
Get a K&N Fitterctyaiger for your 
i?V. \t)u'll both breathe easier. 

K&NpnDducts 
are avciable by dtect mail. RV filter 
shiown is p/n E-1530 ard fits most 
Dodge engines. Send $27.58 plus 
$5.00 sfiipping and handling to K&N 
Er>gineerlng Inc. BQ Box 1329. Rivefslde 
CA 92502. Complete catalog $3.CX). 




Tune-tote adds speakers to your personal 
stereo for on-the-road entertainment. 

Showtime goodies 

Lurldng between the composite carbon 
fiber framesets and tlie designer riding 
wear at the Bicycle Dealers Showcase 
Expo were a number of practical acces- 
sories that caught our eye. 

Tuning in to your favorite music 
through headphones is certainly dan- 
gerous on a bicycle, and may even be 
illegal where you live. The Tune-Tote 
solves that problem by mounting two 
stereo spealters and your personal por- 
table radio or cassette unit to give you 
mobile music. Tune-Tote comes with 
weather-resistant speakers and sells 
for $39.95. For more information, con- 
tact Novi, 4480 Camino De La Plaza, 
Suite F, San Ysidro, CA 92073. 

Before the '84 Summer Olympics, 
you probably never saw full disc wheels 
on bicycles. Now the racing ranks are 
full of them (where they are legal for 
competition) and there's a good rea- 
son — superior aerodynamics. Spoked 
wheels stir up the air with a turl3ulent 
eggbeater effect, and the resulting 
drag is just the same as towing along a 
few extra pounds. Flat spokes and aero 
rims help out, but disc-type wheels still 
offer up to a 30 percent improvement. 
From 'Trueline Products comes an all- 
aluminum disc wheel for the BMX set. 
The riveted construction makes them 
super strong, and clear, black, blue, red 
or gold anodizing gives them a full dress 
appearance. They run $130 per pair 
from Tnieline Products, 1517 Downey 
Rd., Los Angeles, CA 90023. BW 




Aero disc wheels are track bike spinoffs, 
now available for BMX berm t>ashers. 
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Quick on the draw 



Checmate Railgun is an 
electromagnetic launch- 
er, the latest space cannon 
for the Star Wars defense 
arsenal. Floating in low-lev- 
el orbit, a scout satellite can 
spot the flash of any attack- 
ing mi.ssile. Its railgun fires. 
Stored high-intensity elec- 
tric power is transferred to 
the projectile as it leaves the 
rails, or barrel, of the gun. 
This charge becomes a hy- 
jierboost of kinetic energv', 
speeding the bullet at over 2 
miles per second. Because of 
this incredible si)eed, at the 
target the 8-ounce shot has 
the impact of a freight train. 
Any offending missile would 

Editor Dennis Eskow 
Assistant Editor Tim Snider 
Contributors: Paul Burd, Steve 
Esl<ow, Paul Stenquist. Jan Nortiye, 
Irena Scott. Chris Mitchell, 
Michael Fillon. Wade Hoyt 



be smashed out of the sky as 
it began to climb, a minute or 
two after its launch. Penta- 
gon leaders argue that de- 
velopment and deployment 
of railguns like Checmate 
will prevent any surprise en- 
emy missile attacks. 



Checmate Railgun (above) 
zaps enemy spacecraft or 
can stop a missile as it is 
launched. Operating mod- 
el (left) at IVIaxwell Labora- 
tories in California tests 
this kinetic energy weap- 
on. Concept (below) Is to 
charge projectile with elec- 
trical power as it speeds 
out of railgun. 



HEUUM GAS GUN 
INJECTOR 




INTERMEDIATE 
STORAGE INDUCTOR 



CONNECTING 



ASSEMBLY (ONE OF SIX) BUSWORK 



ELECTROMAGNETIC 
LAUNCHER 
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AUTOMOTIVE 



Adaptable 
featherweight 

BRE Automotive Research 
and Development of Great 
Neck, New York, has pat- 
ented a modular chassis 
automobile that should 
prove lighter than current 
designs while adapting to a 
variety of body styles. 

The chassis consists of 
four separate modules, in- 
cluding front and rear cra- 
dles, a floor tray, and a cap- 
sule that acts as a truss for 
the chassis while serving as 
the cockpit section. The pre- 
formed modules can be mold- 
ed of high-strength compos- 
ite plastic or other 
lightweight materials, then 
joined with conventional fas- 
teners. Suspension parts are 
attached to the rigid H- 
shaped cradles and seating is 
mounted on the floor tray. 
The engine can be located on 
the front or rear cradle. 
Front and rear body sections 
of precolored synthetics are 
simply attached to the cra- 
dles, allowing for a variety of 
body styles on one stan- 
dard modular chassis. 









Modular car is based on four 
molded chassis units to which 
other components are attached. 



Cradles are attached to oppo- 
site ends of the floor pan. Pas- 
senger capsule sen/es as a truss. 



Various front and rear body sec- 
tions are easily adapted to one 
standard modular chassis. 




TRANSPORTATION 



Supertrain 



This new German prototype 
could be the train of the fu- 
ture for Northern Europe. It 
looks like an airliner inside 
and out, and it can cruise all 



day at 180 mph with its 
12,000-hp powerplant. Rota- 
ry-current drive motors 
combined with high-perfor- 
mance electronics and com- 
puter controls will make this 
future train super efficient 
as it flies across the tracks. 



Talking' tire 

An ingenious tire surveil- 
lance system from Michelin 
may be in production soon. 
Sensors in the tire monitor 
both pressure and tempera- 
ture. Data from these probes 



are transmitted by a circular 

antenna attached to the 
wheel. Processed by an on- 
board computer, the infor- 
mation will be displayed on 
the dash. The system will be 
immune to weather, and 
works to ensure tire safetv. 
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Packing a rod 

i 'umpint; iron like a spaghet- 
li machine, a new computer- 
rontrolleri continuous steel 
casting machine is now in 
pnxluclion at the Thomas 
Steel Corp. The metal is first 
a liquid, coming from three 




ENGINEERING 



50-ton arc furnaces (far left). 
The molten steel is poured 
into a ladle and transferred 
into the continuous caster. 
This machine forms the liq- 
uid metal into long, continu- 
ous billets, or rods, as shown 
at left. These billets can be 
between 4 in. and ti in. thick, 
with lengths from 5 ft. to 30 
ft. Mill officials say continu- 
ous casting produces a high- 
I'r quality steel because less 
uas is trapped inside to 
weaken it as it cools. Stan- 
dard mills use an older pro- 
cess to produce ingots. 
These brick-like forms must 
be reheated anrl then re- 
worked to make anything. 
The continuous process di- 
rects the hot billets immedi- 
ately into further manufac- 
turing. Mills like this new 
one will be more competitive 
to foreign mills with a bet- 
ter, tougher steel. 




ELECTRONIC 



Trained ear 

You could become a Pied 
Piper w'ith this new music 
recognition .system devel- 



oped at Cardiff University in 
Wales. Or you could record a 
piper's song on your home 
computer, and the software 
will print it out with each 
exact note and staff. The 
system is a special micro- 
phone, an electronic signal 
])rocessor and a software 
gi-aphics progi'am. It W'rites 
each note as it is played, 
remembers, and will play 
back the "music." It could be 
a music .teacher to help a 
child or adult learn to play an 
in.strument without sched- 
ules, or record original music 
with a written score. 



Lilser print 

The laser fingerprint detec- 
tor (left) makes life much 
tougher for crooks, and has 
solved some crimes that had 
the cops fooled. This porta- 
ble machine, by Laser Pho- 
tonics, can be used in the lab 
or at the scene to locate fin- 
gerprints on surfaces, such 
as concrete, cloth, or vinvl. 



where they might have gone 
undiscovered. Also, hard-to- 
see substances like gunpow- 
der or bloodstains are illumi- 
nated with this laser light. It 
can even see through layers 
of paint to pin the dirt on the 
real culprit. 

This laser can I.D. in min- 
utes what took hours for 
Dick Tracv's best men. 



Remote robot 

A comjjuter-controlled robot 
that can be operated by tele- 
phone hookup is part of a 
Multi-Media Remote Teach- 
ing System (MRTS) recently 
developed by AT&T and the 
Illinois Institute of Technol- 
ogy. This 2-w-ay system also 
contains a video network al- 
lowing input/output of visual 
images. The camera- 
equipped robot can recog- 
nize basic images and trans- 
mit this info digitally over 
the phone lines to a process- 
ing center. A training too 



now', it could be your trusty 
remote helper. 
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INNOVATION 



Energy run 

The goal of the Shell Mara- 
thon, held in England, is to 
see a vehicle go 1000 miles on 
a liter of gasoline. Nearly 
two dozen specially built 
"cars" are developed for this 
competition. Many are the 
class project of university 
technical departments fired 
by passionate rivalry. But no 
matter how high the spirit, 
the nales are clear. All en- 
tries must use up every drop 
of fiiel, and maintain 25 
km/hour. The latest technol- 
ogy abounds and onboard 
comiHiters monitor func- 
tions. Shell wants this com- 
petition to spark excellence 
and invention — and ideas for 
future vehicles. 



Wind antenna 

This prototype hybrid power 
station could be the answer 
for reliable electricity at re- 
mote locations. It is hybrid 
because it combines both 
wind and solar power with 
wind turbines and photovol- 
taic cells. Being tested on 
the Carolina coast, it powers 
the master radio system and 
radar and microwave equip- 
ment for military aircraft 
training progi-ams. The 
whole system is unattended. 




with its data and control sys- 
tem monitored by telecom- 



munications direct linkage ti 
the main base. 



Chinook 
helicopter 

Coproductioii has produced 
this "international" helicop- 
ter. In a 3-phase progi-am, 
this Chinook-brand chopper 
will be built bv Kawasaki 



from Boeing parts. F'irst. 
stripped but flying shells will 
be outfitted in Japan. Then 
knock-down major sections 
will be assembled overseas. 
Finally, Boeing parts will be 
supplied to a totally Kawasa- 
ki-built Chinook. Coproduc- 
tion brings more business to 
U.S. aerospace. 




Low jumping 

A new 3-canopy parachute 
system can take the worry 
out of being close. The e.xtra 
canopies allow the chute to 
inflate rapidly, and much 
lower. It has been tested 
safely at 262 ft., where 



troopers are underneath any 
sentinel radar, and only for 
about 10 seconds even if de- 
tected. The new system is 5 
pounds lighter and less 
bulky than standard GI 
chutes. 







Look out 
below! 

New eyes in the skv can now 
see it "all. The Global Posi- 
tioning System employs a 
hot new generation of optical 
sensor developed at Sandia 
National Laboratories. Con- 
tinuously watching Earth, 
its highly sensitive radiome- 
ter registers all flashes of 
light, and translates that 
data to an electronic brain 
onboard. This logic unit eval- 
uates intensity, duration and 
location. If there is a secret 
nuclear test anywhere, the 
GPS will tattle. And with 18 
planned GPS eyeballs in or- 
bit, it will be no big thing to 
pinpoint a lost ship or wan- 
dering aircraft. 



Mirror, 
mirror . . . 

A high-powered spectro- 
graph machine may tell us 
more about the sun. Twelve 
flat mirrors (right) feed un- 
focused sunlight into the 
spectrogi'aph. As the light 
sample (insert) is monitored 
(luring sunspots and other 
solai- activity, new data is 
revealed about the sun's 
composition, density, gases 
and other features. 




SIcy game 

It is no secret that video 
game-like instruments have 
replaced the silk scarf in 
fighter planes. Hut now one 
device will organize many 
separate inputs onto one col- 
or screen. Your plane is at 
the center of the .screen, 
with friends as round sym- 
bols, unknowns as rectan- 
gles and enemies as trian- 
gles. This tactical and flight 
data are transmitted to 
ground computers for extra 
coaching and better chances 
for victory. 



Flying 
economy 

Airliners in the lJ)90s may be 
powered by unusual motors 
such as General Electric's 
Unducted Fan. Engineers 
expect this motor to provide 
fuel savings of 40 to 60 per- 



cent. Variable-pitch, direct- 
drive fan blades are driven 
by counter-rotating tur- 
bines. Unlike usual prop en- 
gines, the UDF soars with 
more blades, but they're 
shorter and wider. [Tu] 
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BY ROSARIO CAPOTOSTO 



Anchoring to masonry: 2 



Cut nails are the simplest type of masonry fastener. Drive them with 
a heavy hammer, keeping the nailhead parallel to the wood grain. 
Stop hammering once head Is flush or It will loosen. 



Last month we talked 
about a variety of mason- 
ry fastening devices, some of 
which were fairly special- 
ized. This month, we'll show 
their more common siblings, 
including cut nails, masonry 
nails, drive pins, screws and 
toggle bolts. 

Cut nails, fluted round 
nails, twist nails and drive 
pins are the simplest means 
of fastening wood to mason- 
ry for light-duty jobs. With 
the exception of drive pins, 
these wedge-type fasteners 
are driven like common 
nails, but with a heavier 
hammer (about 2 pounds). 
They are made of hardened 
steel and thus are more brit- 
tle than regular nails. Make 
sure to wear safety glasses 
when driving them. 

Drive pins are not driven 
with a hammer. A special 
tool that prevents them from 
bending must be used. We 
show the Molly drive tool by 
Emhart Home Products, 
Reading, PA 19605. In.sert 
the pin in the tool's barrel 
and hammer the driving rod. 
The pin, under the rod, is 
driven into the masonry. 

Black & Decker's Grip-It 
screw kit is an alternative to 
nails or pins when hammer- 
ing the fastener is impracti- 
cal. The kit pairs a carbide- 
tipped drill with self-tapping 
masonry screws. 

Toggle bolts are a good 
alternative when fastening 
to concrete blocks as shown. 
They're strong and easy to 
install. Bore a hole into the 
block void with a masonry 
bit, push bolt's wings 
through and tighten. »l 




Hold the Molly upside down and then "load" it by A heavy hammer is used to strike the drive rod. The 
sliding a drive pin into its barrel. The tool holds the pin, below it, is driven into the masonry. The top 
pin upright as it's driven. flange protects the user's hand. 




Self-tapping masonry screws are an alternative to Once their holes have been bored, masonry screws 
cut nails and other wedge fasteners. Use a carbide are driven in the same manner as wood screws, 
bit, matched to the screws' size, to bore the hole. They work with concrete, block or brick. 




Toggle bolts excel for securing heavy loads to 
hollow concrete block walls. Their wings, pushed 
through the hole, expand on the other side. 



The toggle bolt threads through a nut in the wings, 
pulling them against the wall and tightening the 
wood against the masonry In a vise-like action. 
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TOYOTA 







CHOOSE YOUR 
PLEASURE. 

From the Standard Bed to 
the SR5Xtracab, Toyota 
gives you a load of choices 
lover a dozen 4x2 nnodels 
alone), including the only 
Long Bed Xtracab available. 
Options? Your pleasure. 




ilncludinaocciiiBmimiuipineiitsBilMijo ' '■'it''' 

■ Wards Auiomolive Reports contmed 4>2 & 4i4 fUiijqs, CY 1985 
" 1985 J 0 PMwf & Asoculis Corniaa Trudi Custonm Satisfactun 

lndax Itw 1384 vehdesi 

Trucks shown with optiotal equipment 

& «66 Toyaa Mow Sales. USA. Inc. 
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COULDASK 
FOR ANYTHING 
MORE! 



Wlndcllpper prototype, based on a modified 
Kenworth chassis, features high-mounted 
driver s cab rigidly attached to the trailer. 
Power/tractor unit pivou below the cab. 
Controls run through fifth wheel. 







Slick new trucks are already on the road, 
but the best are yet to come. 



Among truckers, there may still 
be scoffers who think aerody- 
namic shapes like droop hoods 
ami air deflectors are too dainty to fit 
the image of a tough. i)owerful road 
machine. But if the experience of car 
designers is any clue, the scoffers will 
dwindle in number as the tally of wind- 
cheating shai)es in the big haulers' 
fleets continues to p-ow. 

The automobile companies' first ef- 
forts at aerodynamic car bodies were 
criticized as "the melted candy bar 
look." But now, aerodynamic bodies are 
fully accepted as the normal way to 
construct a sedan. 

That's what insiders look for in the 
truck designs of the future — cabs that 
not only make sense in saving fuel 
costs, but that appear completely dif- 
ferent from the traditional broad-shoul- 
dered, level hoods of most current mod- 
els. The changes have already started. 




BY JIM DUNNE. Detroit Editor 

Trucks from a number of the bigger 
makers — especially White. Kenworth, 
Feterbilt and Freightliner — are pri- 
marily designed to slide through the air 
at 5.5 mph with the least amount of 
resistance. At the same time they lose 
little of the macho style that truckers 
seem to prefer in their rigs. 

The benefits of the new designs are 
more than just big money savings from 
improved fuel economy. New designs 
will also deliver: 



■ Lower noise levels inside the cabs 
and outside on the road. 

■ Much more room inside the cabs of 
the taller trucks. 

■ Better handling, especially when 
heavy winds buffet the semis from the 
side. 

■ Better forward visibility over hood 
and fenders. 

In addition, if the truck and trailer 
panels are shaped carefully, brakes and 
tires will run cooler, operate more effi- 
ciently and probably last longer than 
those on today's models. 

The switch to aerodynamics in tiiicks 
has been going on for just about 10 
years, and today it's a rare semi tractor 
that is sold without at least a rooftop 
airshield. Many of the truck owners are 
choosing more elaborate aero systems, 
those that add side extenders and inte- 
gi'al sleepers to cab contours designed 
in the wind tunnel. 



POPULAR MECHAiVICS • JUNE 1986 



PM DRAWING BV LAfJifY DODGEAKJDMORE iAHBATIAN STUDIOS 



65 



"Ninety percent of my customers 
order air shields, at least, " reports John 
Dermody, owner of Dermody Truck 
Sales in Grand Rapids, Michigan. 

The idea of the air shield is simple 
enough. Things like lower hoodlines, 
split windshields and shields atop the 
roofs help the air pass over the tractor- 
trailer rigs without encountering mas- 
sive air resistance. With less resis- 
tance, the engine works easier, noise 
from buffetting decreases, and perfor- 
mance improves. Handling also is said 
to improve, whether the wind is coming 
head-on or at an angle. 

So-called concept trucks like Mitsubi- 
shi's MT-90X, the Renault VE 10 or 
Freuhaufs similar 2000 give a broad 
hint of what the correctly shaped truck 
of the future might look like. The Mit- 
subishi is just a slick 6- wheeler — imag- 
ine it as the Ryder Rental truck of the 
future — not a tractor-trailer rig. 

On the cab-over Freuhauf and Re- 
nault the critical gap between the back 
of the tractor and the front of the trailer 
is filled in by flexible panels that give a 
1-piece face to the wind, especially to 
side or cornering winds that raise havoc 
with fuel economy and handling at high 
speeds. Other wind-grabbing pockets 
around the wheels and beneath the cab 
are covered to smooth air passage. 

Further out in the future are more 
radical designs that actually reshape 
the chassis of the truck. The outstand- 
ing example of this type is the Wind- 
clipper model conceived by Professor 
Richard Thomas of Oklahoma State 
University. In Thomas's truck of the 
future, the cab is locked directly to the 
trailer and moves with it as a unit. 

A fifth wheel arrangement connects 
the driver's cab to the chassis, so the 
chassis/tractor unit turns while the cab 
remains aligned with the trailer. Re- 
mote-control connections for engine. 



Penske Racing Team's modified Frelghtliner 
sleeper has a C,, of 0.462 — about half that of 
a conventional 18-wheeler. Hinged side 
panels close gap between tractor and trail- 
er, but still allow 90° turns. 



Startling Goodyear proposal (right) has a 
high-mounted cab for maximum visibility. A 
gaping hole between the cab and tractor 
lets air pass through to rounded trailer. 




steering and brakes snake through the 
center of a kingpin in the fifth wheel. 

Benefits in Thomas's design include a 
high driver position for better visibili- 
ty, stand-up roof height inside the cab, 
access to the trailer through the rear of 
the cab, more load on the front wheels 




and a cdiL-^laiU line ofsight to the trailef 
sides when turning. The driver also 
rides on the trailer suspension, which 
may be more comfortable than that of 
the tractor. 

Fruehauf, being a trailer manufac- 
turer, has many innovations for the 
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trailer on its 2000 prototype, including 
shielded wheels and tires and an unusu- 
al boat-tailed rear end that narrows at 
the back to reduce drag by 9 percent. 
Clamshell doors allow full-width cargo 
to be loaded aboard. 



Mitsubishi's MT-90X 6-wheeler was shown 
at the Tokyo Motor Show. Sleek shape has a 
Cd of only 0.38 — less than many cars. Single 
tires, rather than duals, cut rolllrtg resis- 
tance. Interior (left) Is palatial. 

Futuristic Renault VE 10 cat>-over semi (be- 
low) has enclosed wheels and flexible pan- 
els between the tractor and trailer to reduce 
wind turbulerKe and drag. 



Actual on-the-road experiences show 
that aerodynamics can save the high- 
way trucker lots of money in fuel costs. 
That's why the traditional, big-shoul- 
dered shapes of tractors with side ex- 
haust stacks, sun visors and exposed 
fuel tanks are being discarded in favor 
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of the more rounded, enclosed look. 

"We figure that air shields alone will 
improve fuel economy by 10 percent," 
explains Dermody. "That figures out to 
half a mile per gallon or, on an older 
truck, an increase from 5 mpg to 5.5 
mpg. If you run 200,000 miles per year, 
which is not unusual for these rigs, the 
savings is almost $4000 per truck (com- 
paring $1 per gallon diesel). Then you 
add the other aero improvements and 
the savings go up from there." 

Larry Fedrigo of Ladd Co., a long- 
haul trucking firm out of Livonia, Mich- 
igan, just added two 349H Peterbilts to 
his 7-truck fleet, and says the aero 
shapes plus other improvements have 
boosted fuel economy by V/2 mpg, "and 
they're not even broken in yet." 

"We look to save $8000 per year with 
each of the new trucks," says Fedrigo. 
"But I also noticed some improvements 
in handling. Whether it's the new high 
traction tires or the aero shields, I'm 
not sure. I drove through a snowstorm 
from Flint to Detroit with an empty 
trailer and felt the truck hold the road 
much better than our older rigs. There 
was no slippage at all. Maybe it comes 
from the downforce of the air shield. 
That device puts a big load downward 
on the top of the cab." 

One of the most dramatic aerody- 
namic semis now in service belongs to 
Roger Penske's Indy car racing team. 
It is a highly refined Freightliner cab- 
over-engine tractor with a Great Dane 
enclosed trailer. Improvements in the 
cab include a custom-made air shield 
and cab extender that makes the trac- 
tor and trailer look like a single piece. 
The side panels between the back of the 
cab and trailer are movable, so they are 
pushed out of the way when the rig is 
turning. Wheel covers are used to 
smooth out the airflow near the pave- 
ment. The front bumper was enlarged 
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to sweep away air that could create 
turbulence under the cab and trailer. 

Famous car designer Larry Shinoda 
was responsible for the Penske design. 
He says the improvements reduced the 
coefficient of drag to 0.462 — almost half 
that of the average semi without aero 
tweaking — and boosted fuel economy 
to an incredible 8.3 mpg. That marked 
an improvement of almost 3 mpg (over 
50 percent) from the semi Penske Rac- 
ing was using earlier. 

"And the drivers like it better," Shin- 
oda adds. "There's less wind noise in 
the cab, because there's less turbulence 
outside. In the older trucks, our drivers 
had to put on earphones when they 
wanted to hear their tapes. Now they 
can listen to the truck's speakers." 

There are a lot more changes in the 
cab design than first meets the eye. In 
all, Shinoda and Penske added 700 
pounds of plastic panels, aluminum 
framing and stainless steel to the basic 
cab. The movable cab extenders at the 
sides push out when the truck turns by 
sliding on Teflon rub strips. They will 
kick out to a full 90° in the sharp turns 
needed for parking. The panels must be 
manually closed if they go beyond 80°, 
but two gas shocks per side keep them 
flush at lesser angles. 

While the Penske tractor is a cab- 
over type, designers figure that the 
conventional cab, with its smaller fron- 
tal area, will be the major aero shape of 
the future. You don't have to be an 
expert in aero theory to understand 
why. The flat surfaces on the front of 
the cab catch the wind like a sail. Bend 
those surfaces, and reduce the flat 
spots, and you can cheat the wind. With 
conventional cabs, only the front of the 



radiator opening presents a large flat 
surface. And it's much smaller than the 
flat face of a cab-over type. Truck 
retailers think that conventional cabs 
will once again gain dominance over the 
cab-over design for that reason. 

Goodyear made a study of truck 
shapes a couple of years ago and had 
several startling suggestions to avoid 
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Tapered nose of Kenworth T60QA — already 
on the road — penetrates the air better than 
blunt cab-over designs. Fuel economy Is 22 
percent better than standard designs. 

the flat face of cab-over styles, includ- 
ing one that had a large hole in the 
lower portion of the cab to let air pass 
through the tractor. Another offered a 
"pinched waist" cab that placed the 
driver high above the wheels, atop a 
pedestal-type arrangement. 

Early attempts at creating aero de- 
signs ran into some serious trouble. 
When aero shields were first used atop 
the cab, owners found that the pressure 
of the wind on the shield wreaked havoc 
on the cab roofs. 

"Those shields were attached to the 
sheetmetal," Dermody recalls. "After a 
while, with metal fatigue and long trips 
at highway speeds, the sheetmetal 
would peel back, like opening a sardine 



can. Or, sometimes, the front of the 
roof would raise up, break away from 
the windshield, and the glass would fall 
out. That was a mess." 

Now, though, Dermody points out, 
just about all the trucks he receives 
from the factory have mounting brack- 
ets that are strong enough to carry the 
shields for the life of the cab. 

Goodyear and others found that you 
can't just cover up the wheel openings 
in the cab and trailer and get good 
results. Brakes and tires will lose the 
flow of air that keeps them cool. Then 
the brakes fade and tires wear out 
prematurely. It has been suggested 
that fans be installed at the axles to 
make certain brakes and tires get the 
full measure of cooling air. 

Yes, there is more to improving 
truck economy than aero improve- 
ments. Just as important are tires with 
low rolling resistance, and engine/ 
transmission packages that are specifi- 
cally designed to produce peak torque 
at 55 to 60 mph. In addition, the use of 
single wheels on axles to replace duals 
gets rid of a lot of rolling resistance. 
Tires and wheels have to be uprated to 
maintain the load capacity of an 18- 
wheeler running on only 10 wheels. 

Despite today's lower prices for fiiel, 
it appears that the trucking industry 
will continue to aim for that magic goal 
of 10 miles per gallon. So look for more 
elaborate aero designs, more radical 
cab arrangements, some extensive 
changes in trailer shapes, and fewer 
blown tire treads littering the roadway. 
Bringing together what the aero spe- 
cialists know now, and mixing in high- 
technology engine controls, the 10-mpg 
semi is a reachable goal. IN 



Big Red Was Here Afore Ya, Pardner 



One of the first aerodynamic trac- 
tor-trailer combinations was this 
experimental Ford gas turbine rig 
called Big Red. It was introduced in the 
late 1 960s, well before high fuel prices 
started a scramble for ways to in- 



crease miles per gallon. Back then, 
some of today's aero techniques were 
well known. Note the high-level cab that 
acts as a wind shield to direct air over 
the trailer. Extensive skirting around the 
wheels kept turbulence to a minimum. 



And tight clearances between the cab 
and trailer shut off many of the effects 
of crosswinds cutting between the two. 
Ford stopped talking about Big Red 
shortly after its introduction, when the 
turbine engine did not work out. — J.D. 
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Japanese invade the 
mini GT market! 
We test eight small 
Grand Touring cars 
and find them 
amazingly matched. 



T 

alk about a competitive 
test! For five years, Volks- 
wagen's delightful Scirocco has been 
the yardstick against which other small 
GT cars are measured. Yet in our test, 
it finished last behind seven newer and 
even more terrific sports coupes from 
Japan. It's a textbook example of what 
happens when you relax on your repu- 
tation. 

In addition to the Scirocco, our Ju- 
nior GT group includes the popular 
Honda Prelude in its most powerful 2.0 
Si form, Toyota's brand-new 16-valve 
Celica GT-S, plus five hot turbocharged 
sportsters — the Isuzu Impulse, Mazda 
626 GT, Mitsubishi Cordia, Nissan 
200SX and Subaru XT. 

Remarkably, all eight miniature 
Gran Turismos are almost exactly the 
same size (about 170 in. long), the same 
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Nissan's wedge-shaped 200SX Turbo (top) Is one of only two rear-drive cars In the group. 
Stylish Isuzu Impulse (above) has Italian bodywork atop a 140-hp Chevette chassisi 



weight (about 2500 pounds) and all, 
except Nissan's 200SX and Isuzu's Im- 
pulse, are front-wheel drive. All eight 
have a 1.8- or 2-liter 4-cylinder engine 
backed up by a 5-speed gearbox, and all 
except the Honda, Subaru and Mazda 
are hatchbacks. We can't remember 
when we've tested a more closely 
matched group of cars. 

And never have we tested a more 
consistent group. Not only do all eight 
perform about the same, their overall 
performance is astoundingly high — es- 
pecially when you consider the price 
and size of these cars. 

For between $12,000 and $16,000, 
these 2-liter coupes offer perfonnance 
on a par with many more expensive and 
pretentious sports cars. We think any 
of them would be tough to beat for 
everyday driving fun. 



Honda Prelude 2.0 Si 

Our favorite Junior GT is Honda's Pre- 
lude, but only in 2.0 Si trim. Even with 
this more powerful engine, the Prelude 
is still down on power compared to the 
turbocharged and 16-valve competi- 
tion. Still, the Prelude reminds us most 
strongly of a Mercede.s-Benz, particu- 
larly the 560 SL coupe. Neither is a 
standout at the track, but both have the 
same effortless feel that makes them 
absolutely delightful to drive — on any 
road, at any speed. 

It's no secret that Honda Motor Co. 
has patterned itself after Daimler-Benz 
AG, and ifany $14,000 car can be said to 
feel like a $60,000 Mercedes, it's the 
Prelude. The Prelude is derived from the 
Accord, which means it shares not only 
drivetrain and chassis components, but 
the Accord's new suspension. 
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Toyota's Celica GT-S (top) was the most fun 
to drive, but tubby styling iost it points. 



IMazda 626 GT Turtx) (right) was the hands- 
down winner on the test traci<. it gained 
points for roominess and practicality. 



Mitsubishi Cordia Turbo (below) had mld- 
paclc performance and quirt^ styling. 



Instead of simple MacPherson 
struts, Honda engineers have returned 
to the classic design of equal-length 
upper and lower control arms with coil 
springs and separate shock absorbers. 
This virtually eliminates camber 
change during cornering. The Prelude 
was first on the skidpad and third in the 
slalom, but more important, it has su- 
perior directional stability at all times. 

Our testers called the neat notchback 
styling classic, tasteful and unpreten- 
tious. The 2.0 Si has a small rear spoil- 
er, which adds to the sporty lines. The 
front grille is admittedly busy, but we 
think the Prelude looks like a very 
model of the modern Junior GT. 

Inside, things are just as special. The 
ergonomics are superb for the driver 
and passenger, though obviously 
cramped for those in the rear seats. 

Most remarkably, not only is almost 
everything right with the Prelude, we 



had a hard time finding anything 
wrong. The larger drivers in our group 
thought the seat bottom needed to be 
longer for better thigh support. Other 
than that, our group uniformly ranked 
the Honda Prelude "wonderful . . . 
purrrfect . . . dynamite." 

The Honda was not a unanimous first 
choice. Our major dissenter called it, 
"neither fish nor fowl. It's not as much 
fun as a CRX and not as practical as an 
Accord." 

Toyota Celica GT-S 

The Celica is a triumph of engineering. 
The all-new front-wheel-drive chassis 
is superb, nimbly zipping to first in the 
slalom and second in our skidpad test- 
ing. The new 4-valves-per-cylinder, 
double-overhead cam, 135-hp engine 



loves to rev, and it gives the GT-S the 
same happy feel as the similar engine in 
the Corolla GT-S and MR2. 

The Celica raced to third in accelera- 
tion, running the quarter-mile in 16.176 
seconds at 85.02 mph — remarkable per- 
formance for a 2-liter car without a 
turbocharger. All together, the Celica 
sped to second overall at the track, and 
impressed our track tester. It's very 
nippy and precise, like driving a ner- 
vous, high-strung racing car. 

Of course, if all you're trying to do is 
pick up a 6-pack of wine cooler from the 
corner deli, you may not want to deal 
with a thoroughbred's raspy exhaust, 
wish-quick steering and off-beat driv- 
ing position. But in the Celica, every 
trip is practice for LeMans. Where the 
Prelude is relaxing and confidence-in- 
spiring, the Celica is exciting and ad- 
venturesome. 

The Celica interior is very comfort- 





able. Analog gauges sit right where 
they should be, and our test car's gray 
interior was nicely harmonized into a 
driving environment that rivals the 
Prelude's in its "Mercedesness." 

The Toyota's styling got very mixed 
reviews. As one of our group put it, 
"The Celica is a really fun car to drive, 
too bad it looks like a potato with 
spoilers." "Looks like a pregnant 
Isuzu," wrote another disappointed 
tester. Summed up a third critic, "I bet 
they restyle this body real soon." 

But you can't displease all of the 
people all of the time. One tester wrote: 
"This car has the slick aerodynamic look 
everyone else is working toward. It's 
three to five years ahead of its time." 

The new Celica is more fun to drive 
than any of the competition, including 
the more "mature" Prelude. It's beauti- 
fully put together, and a real rocket. 
But we think the styling will turn off a 
lot of people, as will the price. Our full- 
tilt GT-S carries a healthy $2000 premi- 
um over the Prelude. 

Mazda 626 GT Turbo 

Mazda's 626 is a competent 4-door 
sports sedan aimed at the Honda Ac- 
cord, but falling one engineering cycle 
behind. The 626 GT is the 2-door ver- 
sion, now fitted with a turbo that ex- 
tracts 120 hp from the conventional 
single-overhead-cam 2-liter Four. 
What a difference a turbo makes. The 

POPULAR MECHANICS • JUNE 1986 



626 GT Tui'bo is a clear half-second and 
2 mph faster through the quarter-mile 
than the all-new RX-7 2-seater, and 
just as fast through the slalom or 
around the skidpad. It also has better 
brakes than the other Junior GTs. 

On the strength of its performance 
and all-around utility, our testers voted 
the 626 into third behind the Prelude 
and Celica. We found the styHng pleas- 
ant, dated and bland, but also much 
easier to wake up to every morning 
than the Celica. The interior was 
praised for its room — the largest in this 
group — its excellent seats and good 
driving position. 

Our testers universally disliked Maz- 
da's electronic dashboard, the "old bath 
towel" used to upholster the seats and 
the generic Japanese interior decor. 



Subaru XT Turbo (above) got mixed reviews 
on unusual exterior and Interior. Perfor- 
mance was adequate but not exciting. 



Volkswagen Sclrocco (left) will soon get a 
much-needed 1 6-valve engine with 1 23 hp. 



Honda Prelude notchback (below) was 
ranked first on the road, third on the track. 

More than any of its competitors, the 
626 GT fails to hide its sedan origins. 
This makes it less stylish perhaps, but 
also more functional. 

As one of our group nicely summed it 
up: "This is not a trend-setter like the 
Prelude nor a memorable drive like the 
Celica, but it is a quick, pleasant-look- 
ing car with an excellent reputation for 
reliability, at least in nonturbo trim. 
The turbocharger will probably add 
trouble and expense, but the kick in the 
pants when you put your foot down is 
worth it." 

Isuzu Impulse Turbo 

The Impulse combines a brilliant initial 
concept with five years of progressive 
development. The result is the most 
seductive small car on the market. The 





JUNIOR GTs 

impulse for the Impulse came from 
Itiuian stylist Gioi^tto Giugiaro, who 

originally offered this body to Volks- 
wagen as the next Scirocco. VW de- 
clined, so Giugiaro sold the idea to 
Isuzu. Isuzu put Giugiaro's gorgeous 
body on the only chassis they lutd, a 
license-built version of the Chevrolet 
Chevette. 

Since then, the Impulse's Chevette 
origins liave been almost entirely eradi- 
cated, except for the old-fashioned rigid 
rear axle. It now has 4-wheel disc 
brakes, a slick 5-speed and a 2-liter 
single-overhead cam engine, turbo- 
charged, intercooled and rated at 140 
hp — more power than any other car in 
this class. 

This marvelous engine shoved it to 
first in acceleration at an excellent 
15.811 seconds and 87.97 mph in the 
quarter-mile. This is faster than all but 
a few V6 and V8 musclecars, making 
the little Impulse one of the hottest 
rides on the road. 

The Impulse also has excellent 
brakes. Unfortunately, the old-fash- 
ioned suspension put the Impulse near 
the bottom in our handUng tests. It's 
ndt a handful in any way, indeed it's fiin 
to drive on the road. But at the Kmit, 
the Chevette suspension is easily up- 
set, and the Impulse lifts the inside rear 
wheel, bobbles and plows. 

We have to emphatically make the 
point, however, that you'll never force 
the Impulse to lose its composure on 
the street. The Isuzu averaged fourth 
overall at the track and fourth in the 
hearts of our road testers. 

We all loved the exterior styling, 

calling it the prettiest una]! ear on the 

market, and saying that more Japanese 

companies should do their styling in 
Italy. Despite the add-on spoilers that 
detract somewhat fi^)m the look of Giu- 
giaro's original show car, this is still the 



TEST RESULTS 


CAR 


GAS MILEAGE 
(EPA city/ 
PMtest) 


1/4-MILE 
(sec. @ 
mph) 


SLALOM' 
(apk) 


SKIDPAO^ 
(nr/cnr) 


BRAKING (ft.) 
(60-0 
mpit) 


TRUNK 
CAP. 
INDEX' 


INTERIOR 
SPACE 
INDEX' 


TEST 
TRACK 
RANKING* 


ROAD 
TEST 
RANKING' 


OVERALL 

rating'^ 


Honda 
Praluda 2.0 Si 


2S/22.9 


16.680® 81.95 


60.52 


JBOIM 


146 


9 


100.14 


3 


1 


• 1 


to|BU 
Impulse Turbo 


22/20.S 


15.811 @ 87.97 


59.18 


.77/80 


130 


9 


98.80 


4 


4 


4 


Mazda 626 

QT Turbo 


22/21.6 


16.015 @ 87.08 


60.45 


.77/.81 


117 


13 


106.60 


1 


3 


3 


MitsubisM 
Cordia Turbo 


^19.9 


16.419 @ 83.79 


59.32 


.75/.78 


156 


8 


103.50 


6 


6 


5 


Nissan 

200SX Turbo 


22/19.9 


16.620 @ 81.85 


59.18 


.78/.83 


132 


9 


95.70 


5 


7 


6 


SidMniXT 
Turbo 


25/193 


17.048 @ 80.00 


60.83 


.73/.81 


159 


12 


96.24 


8 


6 


7 


Tayata 
Caiica GT-S 


23/22.9 


16.176® 86.02 


62,28 


J1/.81 


133 


14 


93.84 


2 


2 


2 


Volltswagan 
Scirocco 


2MIM 


17.358 @ 78.56 


58.30 


.79/.80 


140 


8 


aOJBO 


7 


8 


8 


1. Best speed act)ieved while weaving through seven cones placed 100 feet apart; the higher the speed, the better ttw transient handling. 

2. G-forces generated during steady-state cornering around a 200-foot-diameter circle; cw = clockwise, ocw»oounterclackwise. 

3. The number of standard-size grocery bags that wiil stand upright (1-inch crush space permitted) In Ihe'lnink. 

4. Front-seat width x headroom x legroom + rear-seat width x headroom x legroom 1000. 



only auto-show styling exercise that 
you can buy for the naid. 

Our Italian Racing Red coupe con- 
tained a classic tan leather interior 
that's as un-Japanese as could be. The 
only jarring note is a video game instru- 
ment panel that would be more appro- 
priately replaced with daasic white-on- 
black gauges. 

Otherwise, we like the ambience of 
the Impulse. The leather seats got high 
marks ftn* thdr perfect array of adjust- 
ments, including lumbar and seatback 
wings, while the Audi-like controls 
were praised as amazingly convenient 
and easy to operate. Every tester re- 
marked on the unorthodox turn-sig- 
nal—a huge switch that protrudes from 
the dashboard — and how much easier it 
is to use than the conventiohal column- 
mounted stalk. 

All in all, we think the Impulse is 
quite the small car. It's lovely, it's 
richly appointed, it's comfortable and it 
really moves. 

As one tester summed up: "Only two 
things keep the Impulse from being the 
car I'd like to own: engine vibration and 
suspension harshness. Otherwise, this 
is a great car.- And such style. Where 
else can you buy a designer original for 
off-the-rack prices?" 

Mitsubishi Cordia Turbo 

There's a definite gap between the top 
four cars in this test— any one of which 
should bring long-term happiness to 
your garage — and the bottom four. 
This is not to say that the Cordia is a 
bad car, it's just ordimuy. 

Styling is smooth, bat the atricward 
grille and add-on fiberi^aM "gft-tat^ 
doodads spoil the overall effect. The fit 
and finish is typically good, except for 

noduced ty ttw PM Aao Depc 
Photos ty Hun^phrey Sutton 



those tacky add-ons. Our testers ware 
clearly imeomfortable in the Cordia. 

The interior was described as lousy, 
confused and junky, with tacky mole- 
skin upholstery. Different colors, tex- 
tures and materials make it reidly dis- 
tracting. The driving position was 
criticized because the wheel is too high 
and seat too low, and the controls are 
confusing. The analog instruments 
were praised, however. 

Driving the Cordia is a pleasant sur- 
prise. It's not as fest or refined as the 
competition, but our testers found it 
smooth, comfortable, stable and easy to 
Uve with. As one tester put it: "I 
expected more oomph with the turbo- 
chaiged engine, but the general driving 
deineanor is fine overaU. It just lacks 
exdteilient'' 

Nissan 200SX Turbo 

We were disappointed by the 200SX. 
This model has been a demon in IMSA 

and sec A Showroom Stock racing, and 
we expected it to make short work of 
the competition in our track tests. 
Imagine our surprise when the 200SX 
was out-run, out-handled and out- 
braked by a variety of less macho cars. 
It ended up fifth in our track tests. 

Unfortunately, the Nissan showed 
no comf>ensating finesse in the road- 
going portion of our evaluation. Our 
test group voted it seventh, ahead of 
only the Sdrocco. The rear-drive 
200SX is getting rather long-in-the- 
tooth and we think it's overdue for 
replacement. 

Our testers were surprised at how 
uni:ewardingthe 200SX is to drive: "It 
feels like • b^, heavy car. It's chunsy, 
and not much fun," complained our 
track tester. The shifter is notchy, the 
steering is woefully light with a wobbly 
feel, and serious handUng instability 
makes this car real vmrk to drive fest. 
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Our testers weren't especially taken 
with the 200SX's styhng or interior, 
either. Said one, "It's very '60s in feel- 
ing, with awkward transitions." Others 
mentioned the low seat, awkward driv- 
ing position and an Op-Art interior 
that's too busy. It also has one of those 
annoying talking dashboards that tell 
you when "The key is in the ignition." 
These synthesized nags are a throw- 
back to another era. This year, Nissan's 
redone 80 percent of its line, offering a 
new Sentra, Stanza, Maxima and pick- 
up. We wouldn't be surprised if a new 
200SX is in the pipeline, too. 

Subaru XT Turbo 

Most of our testers had a hard time 
coming to grips with Subaru's Junior 
GT. "This is a weird fish if ever I saw 
one. It's too off-beat for me," wrote one 
bewildered driver. Not everyone 
agreed. "This is the only 1986-style car 
in this group," proclaimed a Subaru 
champion, "the wedge is modem and 
sporty." If nothing else, the styling is 
certainly controversial. 

The interior is just as unusual as the 
exterior. Among the most noticeable 
features are an asymmetric steering 
wheel, a knobless shift "bat" and one of 
the most elaborate electronic dash- 
boards on the market. Our testers de- 
cried the "lizard scale" upholstery, 
awkward control pods and speed alarm, 
though the seats, driving position and 
visibility were all praised. 

The XT is built on the same chassis 
Subaru uses for all its cars, and while it 
doesn't handle as well as the Mazda, 
Honda or Toyota, it's a paragon of 
dependability. The turbo brings the 
power up to acceptable levels, but the 
XT will never be accused of being 
overpowered. At the track, the XT 
shone only in the slalom, where its 
quick steering and sticky tires helped it 



to second in the class. The best thing 
about the XT is that, like any Subaru, it 
can be ordered with 4-wheel drive. 
Obviously, you're not going to go off- 
roading in a needle-nosed sports coupe, 
but the XT is a far less expensive way 
to enter the sporting 4x4 ranks than 
something like an Audi Quattro. The 
XT is at the cutting edge of technology. 
It's just not very racy and not every- 
one's cup of sake. 

Volkswagen Scirocco 

Someday soon, Volkswagen dealers 
will be offering the Scirocco 16V — 
VW's answer to the Japanese turbos. It 
will feature a 16-valve head and 123 hp, 
4-wheel disc brakes and bolt-on fiber- 
glass bits. After testing the Scirocco 
head-to-head against the Prelude, Ce- 
lica, and other Junior GTs, we'll give 
VW a little free advice: What you need 
is a whole new car. 

The current Scirocco is built from the 
Golf chassis, which similarly suffers in 
comparison with the latest Japanese 
economy cars. VW made its reputation 
tinkering with the Beetle over a period 
of 40 years. Honda and Toyota are 
programmed to replace their current 
models with a whole new line every 
three years, whether they need to or 
not. Tinkerers simply can't compete 
with that. 

This is not to say that the Scirocco 
isn't an appealing car. The styling is 
similar to that of the Impulse. The 
interior is refreshingly European, with 
a noticeable lack of digital instruments 
and electronic gizmos. Performance — 
while modest in every way — is predict- 
able and easy to control. 

In sum, the Scirocco is an innocuous, 
unpretentious car that, as one of our 
group put it, "is cramped, uncomfort- 
able, and 10 years behind the times. It 
feels high, narrow and tippy, and the 



engine vibration is inexcusable. It may 
be a German road machine, but the 
ergonomics are laughable and the per- 
formance tepid." 

Conclusion 

The Honda Prelude is so good it tran- 
scends this class to earn a place as one 
of the best cars on the market. We'd 
Uke Toyota's Celica GT-S as'^much as 
the Prelude, if only it didn't have such a 
bad case of the uglies. 

Mazda's 626 GT Turbo may not make 
your pulse race to look at it, but drive 
one and see if it doesn't put a smile on 
your face. 

If you want a bona fide work of art 




winner, by a whisker: Honda's Prelude. 
Only dealer price-gouging dims its appeal. 

that just happens to be one of the 
quickest, neatest little coupes on the 
road, treat yourself to an Isuzu Impulse 
Turbo. The styling, interior and drive- 
train are all superb. The chassis is 
adequate. Three out of four ain't bad. 

The next four cars in this group — the 
Mitsubishi, Nissan, Subaru and VW — 
are all more than adequate, but they 
are definitely a cut below the top four. 
The gap between the first-place Honda 
and fourth-place Isuzu is smaller than 
the gap between the Isuzu and Mitsubi- 
shi. There's not a bad car in the group. 
Four of them just have a lot more 
appeal than the remainder. IM 



SPECIFICATIONS AND DIMENSIONS 



VEHICLE 
TYPE 


BASE 
PRICE 


PRICE 

AS 
TESTED 


ENGINE 


TRANS- 
MISSION 


WHEa- 
BASE 

(in.) 


LENGTH 

(In.) 


WEIGHT 

(lb.) 


4-passenger 
2-door 


$13,538 


$13,727 


110-hp SOHC 
2.0-lit8r inline-4 


5-speed 
manual 


97.7 


169.1 


2250 


4-passenger 
3-door 


$14,439 


$15,468 


140-hp SOHC 2.0- 
liter inline-4 turtx) 


5-speed 
manual 


96.1 


172.6 


2750 


4-passenger 
2-door 


$12,595 


$14,320 


120-hp SOHC 2,0- 
liter inline-4 turtx) 


5-speed 
manual 


98.8 


177.8 


2400 


4-passenger 
3-door 


$10,369 


$12,019 


102-hp SOHC 1.8- 
liter inline-4 turtx> 


5-speed 
manual 


96.3 


173.0 


2350 


4-passenger 
3-door 


$13,069 


$15,364 


120-hp SOHC 1.8- 
liter inline-4 turtx) 


5-speed 
manual 


95.5 


174.4 


2650 


4-passenger 
2-door 


$13,343 


$13,791 


110-hp SOHC 1.8- 
liter flat-4 turtx) 


5-speed 
manual 


97.1 


175.2 


2490 


4-passenger 
3-door 


$12,698 


$15,833 


135-hp DOHC 
2.0-liter inline-4 


5-speed 
manual 


99.4 


173.6 


2650 


4-passenger 
3-door 


$9980 


$12,310 


100-hp SOHC 
1 .8-liter inline-4 


5-speed 
manual 


94.5 


165.7 


2200 



5. Points are awarded from best (1) to worst (6) in each category. The car with the fewest total points ranks first, next lowest second, and so on. 

6. Subjective ranking on the road by a team of testers; cars are graded by "feel," independent of test track results. 

7. Average of Test Track and Road Test ratings. Ties are decided in favor of f^oad Test score. 
Bold numbers indicate best performance. 
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SPLASH FROIVI 




Triple-cockpit runabout from Grand-Craft tx>rrow3 Its line from Chris-Craft. 
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John Hacker Inspired this Saint Marine replica. 
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The beauty of the old, the 
practicality of the new coa- 
leice In thij 30 foot Hack 
ercraft by Morgan Marine. 



THEMST 



Modern-day construction 
enters the world of 
old-time powerboating. 

BY TIM COLE 
Boating/Outdoors Editor 



If Stradivari had fiddled with 
boats instead of violins, he 
surely would have seen fit to create 
this gleaming specimen of varnished 
Honduran mahogany. From cutwa- 
ter to transom, she's a magnificent 
blend of antique, 1920s styling and 
modern-day functionalism. Brushed 
aluminum instruments are set like 
gems in her shapely dash. Soft leath- 
er upholstery covers her athwart- 
ships bench seating in each of three 
cockpits. A musclebound Crusader 
;}35 lurks beneath her engine cowl, 
ready to hurl this stately ensemble 
acros.s America's lakes and inland 
waters — but also across time. She's 
a bridge to another age, a connection 
between the glamour of the past, the 
technology of the present. And she's 
so beautiful she produces the same 
kind of breath-stealing palpitations 
of the heart that accompanied your 
first teenage romance. 
We're talking about simple lust. 
But let's progress, if we can, be- 
yond emotion — to the more intellec- 
tual side of reproduction runabouts. 
These classics boiTow from boat de- 




A Don Phllbrick original draws from clasic themes. 
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This Streblow Is a modern version of a '60s sport boat. 
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SPLASH FROM THE PAST 

signs in vogue a half-century ago and 
duplicate them using modern materials 
and technologies. A handful of firms 
scattered around the nation are produc- 
ing these nautical objets d'art at costs 
between $20,000 and $70,000. They're a 
little pricey, sure, but for the mariner- 
cum-connoisseur, they're the perfect 
accoutrement to a waterside lifestyle. 
And in every instance, they're built 
better — much better — than the prede- 
cessors from which they draw their 
altogether pleasing lines. Offer a tip of 
the hat to modern epoxies, polymers 
and cold-molding. 

Consider the three Hackercraft de- 
signs currently being produced by the 
ever-congenial Bill Morgan at Morgan 
Marine on the shores of Lake George, 
New York. Morgan began his lifelong 
love affair with Hacker-designed run- 
abouts when he was a kid. His dad 
owned a 26-foot Hacker that was built 
in 1927. "I always thought Hackers had 
the most pleasing lines, the best work- 



manship and quality," Morgan says. 

After restoring several original 
Hackers at his Lake George shop, Mor- 
gan decided it made more sense to 
create new Hackers from the ground up 
rather than resurrect the old-timers. 
Morgan found the last owner of the 
moribund Hacker Boat Co. , purchased 
the rights to the name and the designs, 
and his 10- to 12-man staff of local talent 
went into production. The firm pro- 
duces about 10 boats a year — triple 
cockpit cruisers in 24-, 26- and 30-foot 
lengths that range in price from $35,000 
to $45,000. Hacker used white oak 
frames in his original designs, with 
Honduran mahogany planking and ce- 
dar bottoms. Morgan retains this 
schedule of materials, except for the 
bottom, which, in contemporary form, 
is also made of mahogany. 

"Wood is wood," says Morgan. "And 
what was available back in those days is 
still generally available. The basic dif- 
ference is that our new boats include 
about 25 percent more frames. We've 
also done away with brass rivets and 
fasteners, and doubled all the timbers 
across the keel and out at the chine. The 
boat is now epoxy-glued and encapsu- 




lated to eliminate dry rot. Our battens 
are heavier and we use a bedding com- 
pound on the planks that gives much 
longer adhesion and basically a much 
stronger structure. The end result is a 
different boat from the original Hacker. 
It rides at the same attitude, but it has 
a much different feel because it's much 
more solid." 

The late John Hacker also supplied 
the inspirational momentum at Hugh 
Saint's Saint Marine in Cape Coral, 
Florida. Saint builds a triple-cockpit 
Hacker design that's been strongly in- 
fluenced by naval architect Douglas 
Van Patten, a personal friend of John 
Hacker. Saint, who apprenticed as a 
shrimp-boat builder, offers two power 
options on his 2;?.5-footer — derived 
from either a 302-cu.-in. Ford block or a 
351. Like Morgan, Saint relies on mod- 
ern epoxies in crafting his Hacker, 
namely the WEST (Wood Epoxy Satu- 
ration Technique) building system mar- 
keted by Jan and Meade Gougeon of 
Bay City, Michigan. 

"We're multilayering areas to stabi- 
lize the surface," Saint says. "My bow 
stem, for instance, is 37 layers of Vni-in. 
Honduran mahogany at the widest 



Present At The Creation 

Beauty is more than skin deep as Morgan Marine's 
30-foot Hackercraft takes shape. 




Magnificent S] 8,000 Gale Banks 454-cu.-in. 
power option (left) is an intercooled engine 
with twin turbos and a single Holley 4- 
i barrel carb. Integrated gauges (lower left) 
are from Classic Instruments of West Linn, 
Oregon. Meticulous attention to detail 
(above) is put into two Hacl<ercrafts as 
they're framed and planked. The 30's cock- 
pit (below) is where hull construction, up- 
holstery and engineering come together. 




Tim Gautreau "does a little bit of every- 
thing" at Morgan Marine, where mod- 
ern-day Hackercrafts are born, making him 
one of America's leading experts on clas- 
sics construction. According to Gautreau, it 
all begins when prebuilt white oak frames 
made from John Hacker's original patterns 
are set up in a jig. Then, major portions of 
the boat's skeleton — keel, chines and tran- 
som, for instance — are fastened to the 
frames, and battens are laid over the result- 
ing structure. 

The boat is then triple-planked with two 
layers of Vt-'m. Honduras mahogany ve- 
neer, laid diagonally, along with a '/z-in. 
outside linear layer. The planks are bonded 
to the frames with 3M's 5200 fastening 
compound, a material often used in fiber- 
glass construction to join hulls and decks. 
The bottom is then sheathed in epoxy and 
painted. A single layer of Honduras mahog- 
any is fastened to the topside frames and 
battens to form the deck. 

Ten to 1 2 coats of varnish are applied to 
the hull at this stage, with mahogany seam 
compound implanted between the deck 
seams. The seam compound is later paint- 
ed white. The Hackercraft's original deck 
gear — lifting eyes, bow chocks, running 
lights, air scoops — is cast from molds taken 
off antique accessories, machined and 
then chrome-plated. Morgan offers the 
Crusader |x>werplant standard in various 
displacements, but custom engines, like 
the Gale Banks 454 (above left), can be 
installed.— r.C. 
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point. The keel, the chines and the 
planking are of inner diagonal African 
mahogany and the outer horizontal lay- 
er is of Honduran mahogany." 

Saint's next project? A 28-foot Van 
Patten-designed derivative of the old 
Canadian Greavette. "These were built 
between '39 and '56 and are really 
famous to antique-boat collectors and 
restorers." 

If old Mr. Hacker supplies a crucial 
historical link to products offered by 
Bill Morgan and Hugh Saint, Christo- 
pher Columbus Smith furnishes a simi- 
lar association at Grand-Craft. 

Smith was the founder of Chris- 
Craft, and the Grand-Craft plant, 
owned by Richard Sligh, is located in 
Holland, Michigan, one of Chris-Craft's 
original manufacturing sites. Many re- 
tired Chris-Craft workmen are now 
employed at Grand-Craft. Chris Smith, 
grandson of Christopher Columbus 
Smith, does all of Grand-Craft's draft- 
ing work and helps in initial construc- 
tion. 

Besides 24- and 27-foot triple-cockpit 
classics, powered by Chrysler engines 
from 240 to 350 hp, Sligh and crew also 
produce 20- and 23-foot sport boats of 
more recent vintage. 

"On the classics," Sligh says, "we use 
the same construction techniques that 
Chris-Craft used years ago, like the 
double-planked mahogany bottom, but 
we've gone with modern sealants and 
adhesives that bond the entire bottom 
together so well that preseason soak-up 
is virtually unnecessary. Still, overall, 
we're committed to retaining Chris- 
Craft's traditional look and values." 

But there still exists amid this stable 
of reproduction boats some totally orig- 
inal designs. 

Don Philbrick of Oakland, California, 
has been building all-mahogany inboard 
runabouts of his own design for 52 
years. Philbrick even makes his own 
cast-metal hardware. "Everything ex- 
cept the spotlight." 

And the Streblow family of Kenosha, 
Wisconsin, has been in the business of 
building mahogany boats since 1954. 
But patriarch Larry Streblow has a 
more contemporaneous design philoso- 
phy: "Wooden cruisers are a thing of 
the past, so we concentrate on wooden 
sport boats." The resulting Streblows 
have modern, rakish lines and expan- 

MANUFACTURERS AND SOURCES 

■ Grand-Craft Corp., 448 West 21st St., Holland, 
MI 4942.3; (616) .396-.'5450 

■ Hackercraft, Morgan Marine, Silver Bay, NY 
12874; (518) 543-6666 

■ Philbrick's Boatworks, 603 Embarcadero, Oak- 
land, CA 94606; (415) 893-9443 

■ Saint Marine, 838 Southeast 9th St., Cape Cor- 
al, FL 33904; (813) 574-1299 

■ Streblow Custom Boats, 2317 Springbrook Rd., 
Kenosha, WI 53140; (414) 694-3222 

■ Antique and Classic Boat magazine, P.O. Box 
1634-M, Colton, CA 92324 ($20 per year U.S., $25 
per year Canada) 

■ The Real Runabouts, e/o Bob Speltz, 505 Albert 
Lea St., Albert Lea, MN 56007; (507) 373-2145 



sive cockpits, playboats with a late '50s, 
early '60s flair. 

Streblow is also a strong believer in 
establishing a compromise between 
looks and performance. His new 28- 
footer is powered by a pair of 275-hp 
360-cu.-in. Chrysler engines. And the 
Streblow construction technique uses 
an interesting variation on the encapsu- 
lation theme expressed by some of the 
"classics" manufacturers. 

"We have a solid marine plywood 
inner bottom, with canvas over that set 
in fungicidal treatment. Mahogany 
planking goes over that. Our boats 
don't require soaking or caulking. We 
use a high-performance polyurethane 
sealer on all fadeable surfaces." Hull 
sides and deck are seam-batten con- 
struction stained and varnished. Teak 
is used for various trims, accents and in 
the swim platform. 

And if you think interest in quality 
reproduction cruisers is limited to a few 
wealthy initiates, think again. You'll 
find powerboaters with an abiding in- 
terest in classics all over the country — 



classic boats. One of those people is 
Betty Cook. Betty has pulle(i back on 
the throttles now after winning world 
and national offshore powerboat racing 
championships back in the late '70s. 
These days, she drives a 30-foot Hacker 
on Lake George. 

Her California company, Kaama, 
produces engines, steering gear and 
surface-piercing outdrives for recre- 
ational performance boats. 

"I wanted a real lake boat," she says, 
"something that fit my lifestyle on Lake 
George and also something I could use 
to look at the scenery. I mean, you can 
see a lot of scenery at 65 mph on the race 
course, but not as much as you do in my 
Hacker. She doesn't make all that much 
noise. You can take a sharp turn with- 
out having your passengers end up in 
your lap, and you can drink a cup of 
coffee without wearing it. It's an ele- 
gant boat, and it gives me the same 
feeling I get when I'm wearing a mink." 

Theron Van Putten of Grand Rapids, 
Michigan, who owns hull No. 1 of the 
24-foot Grand-Craft, likes the utilitari- 




The Hackercrafts 30 (left) and 24 (right) In repose. Longitudinal seams are aaually painted 
white. Metal hardware is cast from molds patterned after original equipment. 



from the Florida glades, to the Mid- 
western dairy country to the Western 
mountains. And you'll find most true 
aficionados reading a delightful little 
magazine called Antique and Classic 
Boat, edited and published by Norm 
Wangard. 

"We are seeing many new people 
entering the field of classic boats," says 
Wangard, "and they write a lot of 
letters looking for answers from an 
authoritative source. Sometimes it's 
overwhelming. We're also finding quite 
a lot of interest from advertisements in 
Hemmings Motor News, which sug- 
gests a close tie-in between people's 
interests in quaUty antique cars and 
boat restorations and replicas." 

Wangard has found a common psy- 
chological thread that binds people who 
own, or at least admire, antique or 



an aspects of owning a modern classic: 
"We really use that boat. And every- 
where we go, plastic boat owners give 
us the thumbs up." 

For Cook, Van Putten and others like 
them, the "classic" attitude extends 
beyond the simple appreciation of 
wood, metal and glass artfully assem- 
bled, to the way these boats lift the 
spirit — and make it soar. Move behind 
the wheel, push the chrome shifter into 
forward, open the throttles and blast 
through space to a simpler time. Back 
when mom and dad would take the 
cruiser for a twilight ramble. When 
that girl from across the lake would 
snuggle close in the moonlight to get 
out of the wind. When the family got all 
spruced up for a spin to the yacht club 
cotillion. 

Can't you hear the ukuleles? m 
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ALL-AMERICAN 



These days, American car buyers 
are running hard to scoop up 
every available example of the 
year's newest automotive star — the 
European-style GT. Manufacturers 
such as BMW and Mercedes-Benz have 
been long building their plush and 
roomy Grand Touring sedans with 
svelte styling and responsive suspen- 
sions for high-speed autobahn travel, 
while their engineers pack in as much 
performance wallop as they can 
squeeze between the gas mileage re- 
strictions and emissions regulations. 

Still, there's a minority of driving 
enthusiasts who demand even more 
luxury and performance than these fac- 
tories deliver as standard issue. Those 
well-heeled buyers want more than the 
top production-line options offer, and 
want to show it off as well, with distinc- 
tive bodywork and custom appoint- 
ments. Companies like the German- 
based AMG have made a reputation for 
themselves as an exoticar boutique by 
supplying everything from $400 steer- 
ing wheels to complete European- 
specification engines to the dedicated 
Mercedes buyer. 
Since most of us aren't the type who 



can drop an additional $15,000 to up- 
grade a car that already costs $30,000 
or more, we chose to show what it takes 
to build an Ail-American GT car in the 
best European tradition. Our project 
was based on a 1985 Ford Thunderbird. 
We felt the sophisticated, high-tech, 
fuel-injected, turbocharged 4-cyl- 
inder engine was more in keeping 
with the European flavor than , 
the 5-liter V8. The T-Bird was 
supplied by Bill Kolb of Faulk- 
ner Ford in Blauvelt, New 
York. Kolb operates two 
other businesses at the same 
location — Kolb-American Mo- 
torcars, a specialty-car con- 
version center, and Spoilers 
Plus, a specialty aero-style body 
panel manufacturer. Kolb-American 
did the conversion work for us using 
parts supplied by Spoilers Plus. 

To give our T-Bird that AMG look, 
Kolb installed the air dam, rear spoiler, 
side rocker moldings, headlight covers 
and unique asymmetrical grille that 
make up his Aero GT package. The 
price tag on this package is $662 (paint- 
ing and installation each cost an extra 
$150) and includes replacement strut 




Spoilers Plus txxlywork (above and at right) 
Includes a deep chin spoiler to direct air up 
to the turbo Intercooler, Lexan headlight 
covers to Improve aerodynamics at the race- 
track, a distinctive grille and fascia assembly 
and a smart rear spoiler. Together, the new 
parts give the PM Thunderbird a one-of-a- 
kind custom look. 
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GT 



Luxury Grand Touring cars may by the trendiest 
new import, but here's one born in the U.SA 




BY CLIFF GROMER 



IDEA VEHICLE 




Rocker moldings (above) complete Spoilers Plus Aero GT 
package. Engine bay sparkle blinds the onlooker with 
stainless braided hose covers and meticulous detail (top 
left). SIxteen-inch Gotti wheels (top middle) are a high- 
tech modular design with proper European breeding. 
Equalizer controls for Blaupunlct stereo are stalk-mount- 
ed (top right). Below, intercooled T-Bird out -accelerates 
stock version by a full second In quarter-mile. 
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IDEA VEHICLE 



rods for the trunk to compensate for the 
extra weight of the rear spoiler. 

With our Bird's exterior plumage in 
order, it was time to move the car up 
the automotive pecking order. The 
prime ingredient here was the bolt-on 
installation of a Ford SVO (Special 
Vehicle Operations) intercooler kit 
(Ford part No. M6775A231 sold by 
Spoilers Plus for $399, installation $195 
extra by Faulkner Ford.). This piece is 
nothing more than an air-to-air heat 
exchanger that cools the incoming mix- 
ture and allows it to be more densely 
packed into the cylinders. The bottom 
line is a 35-hp increase over the stock 
setup. Kolb's entire package is de- 
signed so the front air dam directs more 
air up the intercooler, making it work 
more efficiently. Kolb also bumped up 
the ignition timing 10° and made sure 
the fuel tank was filled with premium- 
grade gas. Most important is that the 
Kolb-installed unit does not affect the 
new car factory warranty. That inter- 
cooler, by the way, is scheduled to 
become available from the factory on 
1987 model Thunderbirds. 

Kolb transformed our Thunderbird 
into a looker and a cooker, but we were 
far from finished. We also wanted an 
improved image when we lifted the 
hood, so we turned over the car to ace 
(Please liini to ixif/c lO-j) 



T < 



Intercooler pipes from SVO kit route pres- , 
surized turtx> mixture through the front- 1| 
mounted intercooler for a 35-hp boost. 



Aluminum heat exchanger portion of the 
intercooler l<tt boto Into grille opening, 
where cooling airflow Is stror>gest. 



r 




Gas shocks, special springs and stlffer sway 
bars are all part of KonI suspension kit 
developed specially for Thunderbirds. 



Spoilers Plus front fascia |on floor) and grille 
are tx>lt-on replacements that add a tx>ld 
custom look to AJI-American GT. 



Now In America: 
Euro Boutique Cliic 

Credit the invention of the luxury hot rod to 
the AMG company, a customizer and 
specialty builder located near Mercedes- 
Benz's home of Stuttgart, West Germany. 
More than any other trait, AMG's trademark 
has been monochrome paint treatments, col- 
oring every bit of chrome trim and brightwork 
the same hue as the car body. The final effect 
of the AMG treatment, after all the spoilers, 
rocker moldings and air dams are in place, is 
a car that looks to have been dipped in a 
huge vat of rich lacquer. 

AMG's pricey modifications, available in 
the U.S. through Beverly Hills Motoring Ac- 
cessories, run all the way to exhaust headers 
and complete performance suspension 
packages. On the domestic front, though, the 
legal restrictions foster simpler cosmetic and 
suspension conversions like those per- 
formed by Cars & Concepts of Brighton, 
Michigan. For $12,000 over the price of the 
car. Cars & Concepts will build you a Grand 
Touring Coupe out of a new Lincoln Conti- 
nental Mark VII LSC coupe. With swoopy 
body panels, fancy wheels, gatorback tires 
and Koni shocks, America's favorite luxury 
GT does an incredible about-face into the 
ultimate hot-rod Lincoln.— C.G. 




Cars & Concepu Lincoln Is based on Mark Vll LSC (top). AMG Benz started the luxury GT fad. 
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The crunch (bam!) and grind (powf) in pro 
sports (smacl<!) leads to (slamlj injury — also 
to the design of new gear to prevent it. 

BY DENNIS ESKOW, ScienceATechnology Editor, 
AND LARRY SHERMAN 



In the world of big-league 
sports, injury is the moth- 
er of invention. Take the 
polyurethane "goatees" that 
hang from the protective face 
masks of most major-league 
catchers and home plate um- 
pires. It didn't exist until the 
fall of 1976, when then-Dodg- 
er catcher Steve Yeager was 
kneeling in the on-deck circle 
at the San Diego stadium. 
Teammate Bill Russell was at 
bat. Russell swung at a hard 
slider, breaking his bat into 
pieces. One of them went fly- 
ing into Yeager's neck, tear- 
ing skin and injuring tendons. 
Yeager missed a month of 
baseball, and when he re- 
turned, the Dodgers issued 
him a makeshift goatee made 
of a leather remnant to protect 
the injured area. 

Anyone old enough to recall 
the gimpy knees of New York 
Jets quarterback Joe Namath 
will remember how his career 
was extended into the 1970s 
with the advent of a new knee 
brace. Last year, that very 
same device — the Lenox Hill 
Derotation Brace — was worn 
by every lineman, offensive 
and defensive, on the Cleve- 
land Browns. In a business 
where one out of three players 
will injure his knee each sea- 
son, the Browns boasted no 
knee injuries on their lines in 
1985. Last year's experiment 
has become this year's stan- 
dard equipment. Several Na- 
tional Football League teams 
are expected to go with the 



Catcher Oaryt Porter's 
neck Is protected by a 
polyurethane "goatee." 
It was Invented 
after an accident. 
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Lenox Hill brace this seasun. 

"When you're young, you don't wear 
anything," says pro-soccer goalie Shep 
Messing. "But when you're older, you 
wear everjlhing." Messing has re- 
cently bedecked himself with a diz- 
zying array of ecjuipnient he 
calls "the Shep Messing Sup- 
port System." Laugh if you 
want to. He's wearing it with 
the New York Arrows today, 



and it might be standard soon. 

"As an indoor goalkeeper, the first 
thing you have to protect are your 
elbows." Messing .says. He ha.s added a 
metal disc to an oi'dinary hockey elbow 
pad to give his arms e.xtra freedom of 
movement. He also has taken to wear- 
ing a mask after nursing a broken nose 
and cracked cheekbone. His first mask 
was a plastic full-face number that 
blocked his peripheral vision. As with 
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Dan Marino (left) won't 
even practice with the 
Miami Dolphins without 
the Lenox Hill Derota- 
tlon Brace. The aluminum 
device frames and braces 
the knee, but also gives 
it mobility with a system 
of pads and straps. Dero- 
tatlon straps work 
against the rotation of 
the tibia bone, prevent- 
ing further Injury to the 
knee. The condyle pad 
fits at the knee center 
and holds the patella 
straps. This system tracks 
with the knee to keep 
pressure applied to the 
injured area. Lateral 
proximal and hyper bar 
prevent hyperextenslon 
of the knee. 
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New York Ranger goalie wears a birdcage 
masic that gives him peripheral vision. Early 
protection looked like a "death mask." 



are lightweight, like batting gloves, but 
they are lined with thick Sorbethane 
rubber to take the .shock of a slide. Will 
other clubs adopt the Schneider glove? 

"If your guys have a problem with 
the mechanics of sliding, I think this 
piece of equipment is going to pay off," 
Schneider says. 

The increasingly pojiular Lenox Hill 
brace is currently going through an 
update. The oi'iginal is tried and true. 
But the ujKlated mwlel, expected to be 
used experimentally later this year, 
will be lighter weight, making it more 
desirable for runners and swimmers. 

It is already light enough for Miami 
Dolphin quarterback Dan Marino, who 
doesn't even practice without one. Ger- 
ry Schwille, trainer for the New Jersey 
Generals, swears by it and notes that 
the Generals' new quarterback, Jim 
Kelly, will rejMrt to camp for the first 
time this fall with his own brace. 

Kelly injured his right knee in the 
closing minutes of a United States 
Football League game while playing for 
the Houston Gamblers last season. 

"I was able to come back for the 
USFL playoffs wearing the Lenox Hill 



many hockey goalies. Messing has 
tossed the full-face mask and taken up 
the new birdcage variety that lets you 
see in every direction. He also has 
experimented with a mask that hides 
most of his cheek, but gives him total 
peripheral vision by keeping open the 
area around his eyes. 

One of professional hockey's gi-eatest 
goalies brought the mask into pi'omi- 
nence during a wild game in 1959. The 
late Jacques Plante was tending goal 
for the Montreal Canadiens when New 
York Ranger Andy Bathgate shot the 
puck right into his face. A dazed Plante 
stomed off and headed for the locker 
room of Madison Square Garden. When 
he emerged to play the following peri- 
od, he was wearing a "death mask" with 
tiny eye holes and a nose hole. The 
metallic mask became refined over the 
following years, but the image of Plante 
and his frightful-looking mask will hov- 
er over hockey forever. 

What are the new pieces of equip- 
ment for next year? Place your bets on 
the Herman Schneider sliding glove. 
Schneider is trainer for the Chicago 
White Sox baseball team, which boasts 
two very game, but unorthodox base- 
runners in Harold Banes and Rudy 
Law. When either of the two slides into 
a base, he has a tendency to come down 
hard on his hands. 

Last season, Schneider rigged up a 
set of gloves for the two players. They 



around the front of the knee, allowing 
complete mobility. 

A set of "derntation straps" works 
against sudden and unwanted move- 
ment of the injured area, preventing 
further damage. A condyle pad fits at 
the center of the knee, holding a set of 
j)atella straps in place. This part of the 
system tracks the knee as it moves, 
keeping pressure on the injured area. A 
system of metallic bars — lateral proxi- 
mal and hyper bar — keeps the knee 
from becoming h\i)erextended, a condi- 
tion that prevents an injured knee from 
bending. The Lenox Hill brace allows 
the athlete to bend his knee. 

Given the success of the brace, one 
would imagine that its makers would be 
dashing off to build other sports protec- 
tion devices. But Lenox Hill Vice Presi- 
dent George Ganzekauf says that won't 
happen. "We just do one thing right." 

Rut a new knee brace is coming down 
the pike soon. Dodger trainer Bill 
Buhler, who fashioned the first goatee, 
is designing a combination knee brace 
and shin guard for catchers. "Catchers 
are most vulnerable on their left knee," 
Buhler notes. "Especially when they 



Soccer goalie Shep Messing Is experimenting with a half-open mask and other devices. 



Knee Brace," Kelly says. " I'm not going 
into a game anymore without a brace. 
That's my insurance policy." 

The Lenox Hill device is the most 
sophisticated piece of protection in any 
game. Before it was created, knee brac- 
es were posterior, placing the framing 
of the brace in the back of the knee and 
keeping the athlete from running. The 
high-tech aluminum brace is anterior, 
meaning its solid fi-amework goes 



block a runner from scoring. It's still in 
the experimental stage." 

This is the busiest time of year for 
pro sports. Baseball is under way, track 
and field is going outdoors, golf and 
tennis are in bloom. 

If you look in on any of these events, 
watch the guy who sits at the end of the 
bench. He's the trainer. The man who 
this very minute is dreaming up a 
device you'll soon be using. IM 
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NASA has told its contractors that the Space Station concept they were 
developing has been thrown out. The new idea is revolutionary. 



"Mail learned to fly ivheti he Hiopped 
thinking of ail aiqAaiw ax a inerhaiiical 
biirl and started thinkiiif/ofit an a jh/in;/ 
sh //)."—( "hark's Lindln'ivh 

111 space, as (in Karlh, man ischanj^in^r 
his way of IhinkiiiK alxnil how IhhiKs 
fly. This year, the dcsij^ii of the Space 
Station has changed so radically that 
we'iv back to s(|uarc' one. NASA orifii- 
iiaily told the aerosjiace industry that it 
wanted a power tower dfsijrn— a sinf^le 
Space Station structure that could be 
built u]) lengthwise from a central core 
orbitiiifj the Earth. The bijj companies 
like Rockwell, Lockheed, McDonnell 
Doufjlas, Mocinj; and (iruniman (|uickly 
came up with (Icsijins that would fulfill 
that re<|uiremeiit. liut toward the i-iul of 
1985, NASA threw a cuiTeball to the aero- 
space iiulustry, scrappin,i^ the power 
tower idea in favor of a dual keel desiKii- 
Suddenly, wc were IhinkiiiK ship ajraiii. 

"The dual keel is an ingenious concept 
because it will let NASA build a virtual 
city in the skyf says Warren Reade, an 
enjjfineer with the European .Space 
Agency who is workinjr on an KSA mod- 
ulo for a m9.") launch lo tlie Anieritan 
Space Station. " Having the structure 
built on the twin keel jjrinciple inetin.s 
we'll be al)le to have better balance in th<' 
center of the. S|)ace Station and run more 
industrial operations." 

The dual keel design is a rectangular 
structure about 80(> feet long by about 
140 feet wide. A beam slightly longer 
than a football field crosses the twin 
tnisses at about the midline. The original 
S|)ace Station reference design was a 
4r)()-foot-long beam crossed near the top 
l)y a 2tK)-foot beam. Industrial and scien- 
tific pods were to be fastened to t he 
structure at the cro.ssbeam. 

"Potential users complained that the 
original design didn't have enough abso- 
lutely stable space to conduct industrial 
operations such as crystal production," a 
NASA spokesman told us at a busincf.ss- 
in-space conference. "If you wanti'd to 
make crystallized metals or |)hanTiaceu- 
ticals, your jxkI has to be located at ju.st 
about dead center of the Space Station." 
That limited the number of potential 
V)usiness o|)erations— and the station is 
to be mostly business. 

Placement of the live-in modules near 
the center of gravity in the new design 
will allow for almost five limes the num- 



BY DENNIS ESKOW 
Science/Technology Editor 



ber of lactones in the space city. And the 
dual keel is stiffei- than the original 
I)ower tower, so vibration will be re- 
duced. The Amei-ican aerosi)ace commu- 
nity went back to the dravsing boaitls la.st 
December to come up with new designs 
to meet NASA's latest vision. 

While the change in design has shaken 
up the aeros|)ace i-ngineers, specifica- 
tions for construction 
methods have bec(»ine 
firm following succes.sful iggrM 
e.xpei'iments orbit BHB^ 
tank at ^^^^H 
McDonnell Douglas's ^^^^B 
Huntington Reach, Call- ^^PIPP 
fornia, facilities. The 
.Star Net Division of 
.S|)ace Structures International Co. ran 
tests on .Star Ray 1. an interlocking sy.s- 
tem of aluminum struts that can be 
snapjK'd together without tools. Duiing 
the first in-oi-bit experiment aboard the 

.Space Shullle last Noverritier, ihc mi-ilia 

fondly dubbed the .system NASA's Tin- 
ker Toy. Rut the experiment was far 
more significant. Star Net President 
Wendel R. Wendel declared that his com- 
pany had pioven large [Mirtiotis of the 
.Space Station can be "erected easily b\- a 
single astronaut without tools." 
The interlocking struts that will make 



\ . v.- 



Up the new Space Station are l."> fe(;t 
long. A main truss of the .Space .Station 
could be erected in less than a day by a 
team of astronauts taking turns sna[)- 
ping the parts together 

A recent r eport in t he indu.~lry juurtial 
('(iniiiiereial SiHire noted that two full- 
sized lo by l."> by l.")-foot modules wen: 
snappeil together in a neutral bouyancy 
tank at the rale of one strut per minute, 
.Struts were removed and reconneclerl 
twice to illu.strate the ease of ojjeration. 
With the Star .Net sy.stem, any change in 
the Sjjace Station de.sigii will bo ea.sily ac- 



NASA's original design, called the power tower, was a single beam with the manufac- 
turing units located off-center. It didn't allow room for enough factory pods. 



commtxlated. Star Net is a subcontractor 
to Lockheed, which would seem to give 
that aerosjwce giant a leading edge in the 
race foi- the final fiesign work. 

There are t)ther improvements in the 
()\erall Space Stiition design. Industrial 
p(Kis will be connectable at either end so 
that a figure-8 system of pod linkups 
could be built. That would provide more 
ways to add pixls to the sUition and offer 
any user additional working volume. 

A new system of external airlocks and 
tunnels would provide more ports for 
viewing outside the Space Station and 
allow traffic to flow between dozens of 
pods rather than two |«m1s at a time, as 
was envisioned with the power lower. 

Kach individual mcnlule will be able to 
be twice as long in the new design, in- 
creasing by eight times tlu- pressurizt'd 
areius insicle the modules, and thus pn)- 
viding mori- living .space for men. 

Since the dual keel design allows the 
entire Spat-e Station to stjind vertically 
with resptH't to the Marth. scientific ex- 
perimental units will be placed far from 
the industrial nuMlules. A crossbeam of 
ius-yet undetermined dimensions placed 
at the bottom ofthe Space Station will be 
pointed towani Kartli. l''rom that perch, 
geologists and meteorologists will be 
able to perform research. A second beam 
at the top iif the dual keel will carry ;is- 
tronomical gear such as telescojies and 
interferometers to explore space with- 
out atmospheric iiiterfei-ence. Scientists 
at both the lop and boltiim of the S|);ice 
Station will be ;ible to perfor'tii their ex- 
periments 21 hours a <l,iy. 

At the center of the dual hull will l>e 
NASA's logi.stics center, a Hi man m<Klule 



that controls traffic and computers 
aboard robotized pods of the station. A 
twin airlock at the tip ofthe logistics sec- 
tion will cf^nnect to a permanent .Japa- 
nese logistics module and a series of 
other modules ihat will be snapped on, 
removed and rejjlaced regularly during 
the SjKice Station's first 10 years of ojjer- 
ation. Orbiting Maneuvering Vehicles 
will be launched from the lower port-ion 
of the dual keel to perform repair and 
other jobs near the Space Station. And 
Orbiting Transfer Vehicles will be 
launched from just below the center of 
the Space Station to carry satellites into 
orbits beyond the .station's reach. 

Despite the change in design, NASA 
.says it will begin announcing contracts to 
build the station later this year. Con- 
struction may begin in the early 19fM)s. 
There already are a half-dozen potential 
customers to use the Space Station. 

McDotmell Douglas has com[)leted a 
half-dozen orbiting experinii-nls with its 
|)harmaceulical nianufacturing unit and 
is ready to inanufaclure jiure proteins 



An astronaut stands 
by as an Orbiting 
Maneuvering Vehicle 
docks on crossbeam of 
dual keel Space Station. 

PM ARI 8Y BRIAN SULLIVAN 



and medicines by 1992. International 
Space Con', has won an agi-eement with 
NASA to fly a materials processing fur- 
nace on five or six Shuttle missions over 
the next five years. The cylindrical fur- 
nace would be used to fonn semiconduc- 
tor crystals in a suj)er-clean vacuum. 
Dust has plagued the semiconductor in- 
dustry on Earth. A submicro.scopic dust 
particle can scratch a ci-ystal to the point 
of uselessne.ss. In space, no dust will in- 
lerfei'e with the process. 

Japan wants to use the Space SUition 
to launch several high-orbit vehicles and 
to perform electronics experiments. The 
Japane.se industry ministry is already 
renting space on its p(Kl. 

The actual cost of building and launch- 
ing the Space .SUition and its pwls has not 
yet been finalized, but is believed to be 
approaching .several hundred billion dol- 
lars. Still, NASA is confident that Kun)- 
pean and .Ja|)anese businesses will use so 
much of the extra area jinn ided by the 
new twin keel design that the .Station can 
break even by the year 2000. IN 
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Private Place 

This spacious arbor has operable louvers, built-in 
seating and an easy-to-build privacy screen. 



BY WILLIAM AND DIANE WINANS 



Sometimes you can take an old 
idea, change it around and come 
up with something new that de- 
spite all your effort isn't much of an 
improvement on the old approach. But 
sometimes with a little more effort, and 
maybe some luck thrown in, you can 
end up with something that is exciting. 
We think this arbor is a great example 
of the latter. 

Designed by frequent contributor 
William Winans, this arbor features 
something we've never seen before: 
operable overhead louvers. Essential- 
ly, they work like horizontal Venetian 
blinds. And the clever adjusting mecha- 
nism Bill came up with is certainly 
simple and surprisingly inexpensive to 
build. These louvers allow you to effec- 
tively block out — or let pass through — 




The overhead toiivers are adjustable — using 
two easy-to-build tools — so you can regu- 
late the sunlight that passes through. 



the amount of sunlight you want. 

On warm summer days when the sun 
is beating down, you may well elect to 
bounce back a good deal of heat and 
light. Yet on cooler days in the spring 
and fall, you may well want the full 
effect of the sun's warmth. 

But the louvers aren't the whole 
story. Also designed into the structure 
is a substantial privacy screen. It mi- 
mics the configuration of the louvers, 
while shielding your neighbor's view 
and letting the cool breezes pass 



Design: William Winans 

Color photos; Mark F Moleslcy 

Blacl< and white photos: Willjam Winans 

Technical art: Dyck Fledderus 

Lumber: A''jl'n.ifM/(\l Pressure-Treated lumber. 

kn; DPrs Cn Inc . Pirtsburgh. PA 1 5219 
Light fixtures: Dinico Products Inc. 123 

Sooth Newman St . Hackensack. NJ 07601 
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through. Arid to this the built-in seating 
benches — which include storage for 
garden hose, small lawn cai'e equip- 
ment and the tools to operate the lou- 
vers — and we hope you'll agi'ee that 
this is something new that does work 
better. Following are directions for 
building this innovative structure. 

-S.W. 

Arbor layout 

Begin by delennining the position for 
the six posts. Follow the dimensions 
given in the drawing carefully. Because 
all the other parts in this stinicture are 
attached to the posts, if you make 
layout errors, you will have to change 
all the parts' dimensions to fit. Also 
bear in mind that we used Wolmanized 
factoi'y-laminated posts, for their extra 
strength. 

These posts measure 3% x 5'/k in. and 
were positioned with the longer side 
aligned front to back. If you plan to use 
4x4 or 6x6 posts, alter the layout to 
accommodate this change. 

Set up batterboards and mason's 
string at the four corners of your layout 




1 After posts are set in holes, plumb and 
brace them in place. Then begin seating 
benches by nailing back braces to post sides. 

and check where the strings intersect 
for square. Then hang a line level on 
each length of string and check for 
level. (To see how this batterboard 
system works, consult our story 
Stacked Deck, page 117, April '86.') 
Using the strings as a guide, drive a 
stake into the gi'ound at the precise 
location of each jiost. 



Determine the lowest point of your 
gi'atle by measuring down from the 
level string to the ground. Keep in mind 
that the .seating benches are attached 
directly to the posts. If your grade falls 
off radically, then the Ijenches will be 
uncomfortably low at one end or uncom- 
fortably high at the other, or both. If 
you have a steep grade and want to 
duplicate this arbor precisely, then 
you'll have to level the area first. 

Once you've established the low 
[wint, consult your local building de- 
partment to determine the depth of the 
frost line in your area. Where we live, 
it's about 86 in. deep. So, beginning at 
the lowest point we excavated a 10 in.- 
dia. hole to a depth of 42 in. Then we 
filled the bottom 4 in. with gravel, 
placed a 2-in. -thick flat .stone on top of 
the gi'avel, and placed the post on top of 
the stone. By using a 12-ft.-long post, 
this yielded 9 ft. of post above grade, 
which was our goal. If your frost line is 
deeper, use longer posts. 

Excavate the remaining holes using 
the same system. Then set each post in 
its hole and backfill around it with soil. 
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2 Cut seat supports to size, then tack-nail 
to post sides directly under back braces. 
IMaintain 5° angle for best seating comfort. 



Measure frequently back to the string 
to make sure the posts are in the 
precise location. If you did your initial 
layout carefully, there should be 
enough adjustment in the holes to move 
the posts into perfect ahgnment. 

Temporarily brace the posts with 
2x4s tack-nailed 16 in. below the tops. 
Then measure 9 ft. above grade on the 
first post and attach one end of a ma- 
son's string to the mark. Wrap the 
string around the perimeter of the re- 
maining posts. Level it with a line level, 
and mark the point where the string 
intersects each post. Remove the string 
and cut off each post at that point. 

Louver beams 

Remove the temporary braces used for 
cutting the tops and reuse them as 
diagonal braces for the posts. It is 
crucial that the posts be absolutely 
square and plumb before attaching the 
louver beams. 

Cut all beams to the size and shape 
given in the drawing. Then bore louver 
rod holes through the beams that fall on 
the inside of the end posts, as shown in 
Detail 1. Next, rip 1% in. off the top of 
these two beams. This cut line should 
intersect the middle of the louver rod 
holes. Save the rippings because these 
form the hold-down strips for the lou- 
ver rods that will be needed later. 
(Note: This step is necessary because 
once the louvers are installed, they are 
held captive in beam holes at both ends. 
By ripping off the strip, the louvers can 
be fitted into the holes in the middle 
beams and can simply rest on the 
ripped beams. When all louvers are in 
place, they are secured by attaching the 
hold-down strips.) 

Lift all the beams into place and tack- 
nail them to the posts. Check for pre- 
cise alignment, then attach with bolts, 
nuts and washers as shown. Add block- 
ing between the beam members to sta- 
bilize each pair and to ensure uniform 
alignment. Then nail the supports (see 
Detail 3) to the posts under each beam. 

Finally, cut to size and shape the 2x6 
bracing boards that fall in the notch on 
the bottom edge of beams. Nail these in 
place but do not install the louvers yet. 




3 Prebore cleararKe holes, then attach seat 
supports using lagtwlts and washers. Tight- 
en until washers begin to depress wood. 




8 Cut screen uprights to size and shape, 
then set rail on edge and attach uprights — 
at layout marks — using galvanized nails. 




12 Secure tubing in ends of louver boards 
by installing bolt, washers and nut. Tighten 
bolt head with socket wrench. 

It's better to wait until after the bench- 
es and screens are built. These add 
stability to the structure, which makes 
installing the louvers easier. 

Seating benches 

Cut the back braces and seat supports 
for the benches to the dimensions given 
on the drawing. Note that the two 
outside supports are longer than the 
middle ones because they cover the 
ends of the 2x6 stock used for the front 
seat support. Similarly, the outside 
back braces are wider than the ones 
that fall on the middle posts, because 
they were designed to cover the ends of 
the 2x6 seat-back boards. Because of 
this, you have to cut two small filler 
strips (marked with a "C" on the draw- 
ing) and nail these against the end posts 
to maintain the proper slant. 
Once the back braces are nailed to 




4 Join boards and cleats with screws to 
form storage compartment doors. Use '/t-ln.- 
thick spacers to maintain alignment. 




9 To make sure louvers align, attach string 
to end louver beams at point wtiere louvers 
start. Mark middle beams under string. 



1 3 Cut aluminum louver channel to length. 
Then cut 2-ln.-long notch In both ends to 
allow CleararKe for washers ar>d cotter pins. 

the posts, bolt the seat supports into 
place using lagscrews and washers as 
shown in photo 3. Next, nail the front 
seat support in place and cover the 
entire bench fi-aming with 2x6 and 2x10 
stock, as shown in the drawing. 

Next, measure the opening between 
the posts, then cut the 1x3 and 1x6 
stock to size for the fold-down doors. 
Join the door slats to the cleats with 
galvanized nails or brass screws and 
then lay out the hinge position on the 
top of the back rail. Mortise one leaf of 
each hinge into the rail and the other 
into the support cleats on the inside 
surface of the doors. Before attaching 
the doors, cut 1x6 stock to length to 
create floorboards for both compart- 
ments. Bore several '/2-in.-dia. holes in 
each for drainage. Toe-nail these into 
the posts. 

Mount the hinges and check the doors 
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5 Locate hinge position for storage doors 
on rear support board. Then trace leaf out- 
iine and mortise board with sharp chisel. 




1 0 Construct hoie-boring Jig as shown on 
drawing then clamp over ends of louver 
boards and bore holes for copper tubing. 




14 Use Jig for boring pivot holes in middle 
beams. Bore first hole. Insert dowel pin for 
alignment, bore other holes through jig. 



for fit. When satisfied, mount two 
chains with a snap hook to the inside of 
each compartment. Add a matching? 
screw eye to the inside of each door, 
then snap the hoolt over the eye to 
sujiport the door when it's open. Then 
fabricate the louver-operating tools and 
hang them in one compartment using 
large screwhooks. 

Privacy screen 

Begin by cutting the upper and lower 
support rails to size and shape. Any 
minor discrepancy between the dimen- 
sions we give and the actual dimension 
between your posts should be resolved 
in favor of the actual dimension. 

Lay out the surface of the support 
rails to match the Screen Layout draw- 
ing. Note that all the screen parts are 
made of stock lumber e.xcept the middle 
panels. Each edge of the 2xl0s mu.st be 





6 To support door in open position, attach 
screw eye to door cleat, then attach chain 
with spring snap hool< to Inside of post. 




1 1 insert tubing into end holes. Then build 
second jig, clamp in place and bore vertical 
hole through louver and tubing. 




15 Install one set of louvers to stabilize 
structure, then install second set. Louvers 
must be pushed into middle beam holes first. 



beveled 45° to accept the 2x6s that abut 
them. Once the layout is complete and 
the screen boards have been cut to size 
and shape, nail the boards to the rails 
using galvanized nails. Then toe-nail 
each assembly between the posts and 
add the trim boards around the bottom. 

Louvers 

Start by cutting all the louvers to size. 
Make sure your cuts are square and 
accurate because any minor error can 
cause the adjustment system to work 
poorly. Ne.xt, build the hole-boring jigs 
as shown. These will ensure straight 
and square holes for the tubing rods. 

Bore the holes in the ends of all 
louvers first, then cut the copper tubing 
lengths and drive them into the holes. 
Be sure to shield the tubing ends with a 
scrap block of wood so the hammer 
blows will not bend over the copper. 



7 Cut privacy screen rails to size from 2x8 
stoclc. Then lay out position of all screen slats 
using a protractor or framing square. 

Once all the tubing rods are in place, 
use the second jig to bore the bolt holes 
through the top edge of the louvers. 
Install the machine bolts, washers and 
nuts and tighten them in place. Then 
bore cotter pin holes in the ends of the 
tubing rods as shown in the drawing. 

Ne.xt, cut the adjustment channel 
from 1 X 2-in. aluminum stock and drill 
the rod holes shown on the Channel 
Layout drawing. Establish the center- 
line of both channels and drill a '^-in.- 
dia. hole in the lower flange at this 
point. Drill the same size hole IV2 in. 
away on both sides. These holes will 
accept the slide-bolt latch that is used 
for adjusting the louvers. Complete the 
aluminum channels by cutting a notch 
in each end as shown in photo 13. 

Next, buiki the Beam Hole-Boring 
Jig. Before clamping it in place, run a 
string between the outside beams 
where the first rod hole is bored. Mark 
the spot whei'e the middle beams fall 
under the string. Use this as your 
reference point. Clamp the jig to the 
beam then bore the holes. Once you've 
reached the end of the jig, move it down 
the beam. Slide a wood dowel into the 
first jig hole and the last beam hole to 
ensure precise alignment. 

When you are finished boring the 
holes, temporarily attach the aluminum 
channels to the beams by wrapping 
wire around both. Then slide the lou- 
vers into the holes in the beams and the 
channels, resting the other end on the 
beams that were ripped to width be- 
fore. Cover these rods with the hold- 
down strips then i-emove the wire sup- 
ports from the channels. Install all 
washers and cotter pins and the louver 
assembly is complete. 

To hold the louvers in the three 
different positions, we used a slide-bolt 
latch (National No. V1134) for each 
channel. To this stock item we added a 
light-duty spring to keep the slide bolt 
from dropping when installed in the 
vertical position. Then to hold the 
spring we welded a washer to the bolt 
just under the padlock loop. We also 
welded another washer to the outside of 
the loop to make gripping it without a 
hook tool easier. M 
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Construction 

This spacious wall unit was designed to accommodate a generous 
sampling of today's sophisticated audio/video equipment. 



The result is the magnificent wall-unit entertainment 
center shown— a furniture piece that you can see, 
feel, hear and live with actively. 

Most of the audio/video cabinets we've seen are 
concerned merely with accommodating the electronic 
components. Our wall unit is designed carefully to 



BY ROSARIO CAPOTOSTO. Contributing Editor 

Precious is the furniture piece that, through its 
unique design or imaginative use of materials, 
demands your attention. And rarer still is a 
piece that can completely overwhelm one's senses. 
With such a piece in mind, we went one step further 
and designed a unit that invites your participation. 
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SOUND CONSTRUCTION 

achieve optimum performance from the 
selected equipment. Speaker separa- 
tion, isolating certain components and 
the logical placement and grouping of 
components were all determined only 
after thorough deliberation. For details 
on the arrangement of the electronic 
equipment, see the box on page 100. 

An equal amount of thought went 
into making the components super- 
accessible. For example, you can gain 
access to the visual entertainment com- 
ponents — that is, the television and 
VCR — stored in the wall unit's center 
cabinet without opening the doors to 
the other cabinets. To operate the turn- 
table, cassette deck and other audio 
components, open the i-ight-side cabi- 
net only. The left cabinet houses a bar 
with a plastic laminate surface. The 
lower portion of the three individual 
units provide spacious storage cabinets 
and drawers. But the one design ele- 
ment that really makes this wall unit 
function so well is the door hardware. 
Each of the 12 doors swing open and 
slide back to allow easy access to the 
components — thus creating a clean, un- 
cluttered look. In fact, unlike most 
cabinets, this wall unit looks just as 
attractive with all the doors open as it 
does with the doors closed. 

We built in several special features, 
too. For instance, the turntable plat- 
form has four adjustable feet to ensure 
a level surface. The record album stor- 
age drawers feature an adjustable rack 
with a tilt-forward panel that makes 
album selection easy. Small lights illu- 
minate the bar area and the turntable. 
The VCR and video disc player shelves 
have slide-out platforms that allow easy 
access — a convenient feature if you own 
a top-loading VCR. And the large, 
mirrored display area provides space 
for framed pictures and art objects. 

As a result of the time spent design- 
ing, altering and redesigning the origi- 
nal plan, the wall unit is both attractive 
atid functional. But best of all, you can 
build it yourself. 

Material selection 

The wall unit is built primarily of V2- 
and Vi-in. mahogany veneer plywood. 
Attractive ribbon-striped African ma- 
hogany plywood is used for highly visi- 
ble parts, such as the doors, drawer 
faces and valances. Use less expensive 
lauan mahogany plywood for the 
shelves, drawers, dividers and other 
partially concealed surfaces. Solid ma- 
hogany is used as edge-banding and to 
make the continuous door and drawer 
pulls. It also forms the sharply con- 
trasting black stiles and rails that out- 
line and separate the pairs of doors. 

Plywood is the single biggest ex- 
pense, followed by the hardware. The 
hardware plays a key role in the wall 
unit's "user friendly" design. Most of 
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SOUND CONSTRUCTION 



MATERIALS LIST— ENTERTAINMENT CENTER 



3/4 

^4 X 23'/* 

3/4 ' 20% 

^4 X 2(W% 
bottom) 

^4 X 21'-* 

^4 X 23'/6 

3/4 X 23'/6 



Key No. Size and deuriotion (use) 
LEFT CABINET-A 

3/4 X 23'/* X 76" lauan plywood (side) 
3/4 X 22',* X 23'/*" AMP (African mahogany 
plywood — interior) 

3/4 X 21 '/* X 23'^" lauan plywood (interior) 
^4 X 23'/* X 273/*' AMP (speaker cabinet side) 
Vie X 23'/*" mahogany (edge band) 
6^ X 23'/*" lauan plywood (divider) 
23'/* X 33'/*" AMP (interior) 

59'/?" lauan plywood (side) 
23'/*" lauan plywood (top) 
23^/8' AMP (speaker cabinet 

23'/*" AMP (top) 
373/*" lauan plywood (counter) 
41^/*" lauan plywood (shelf and 
cabinet bottom) 

V4 X 3 X 21 '/*" fir plywood (support) 
'/* X 43 X 76" lauan plywood (back) 
'/16 X 23^/* X 37" black plastic laminate 
V4 X 2'/4 X 18'/S" AMP (valance) 

CENTER CABINH-B 
^4 ' 23'/* X 59'/5" lauan plywood (side) 
3/4 X 23'/*' ^ 33'/B" lauan plywood (interior) 
3/4 X 21 '/B* K 23'/*" lauan plywood (interior) 
3/4 X 15',^ X 23'/*" lauan plywood (divider) 
3/4 X 23'/*' X 38'/*" lauan plywood (top) 

X 23'/*' X 343/6" lauan plywood (shelf) 
3/4 X 1 5'/S X 23'/*" lauan plywood (shelf) 
3/4 X 23'/* X 38'/*" lauan plywood (bottom) 
3/4 X 3 X 21'/*" fir plywood (support) 
i/S X 40 X 76" lauan plywood (back) 
^4 X 2'/4 X 34" AMP (valance) 
'/* X 1 '/S X 1 3/4- mapie (door stop block) 

RIGHT CABINET-C 
V4 X 23'/* X 59'/?" lauan plywood (side) 
33'/*" AMP (interior) 
iS'/i" lauan plywood (intenor) 
33 /,6" AMP (speaker cabinet 



A1 
A2 

A3 
A4 
A5 
A6 
A7 
A8 
A9 
A10 

A11 
A12 
A13 

A14 
A15 
A16 
A17 

B1 
B2 
B3 
84 
85 
B6 
B7 
B8 
B9 
BIO 
B11 
812 

CI 
C2 
C3 
C4 

C5 
C6 
C7 

C8 

C9 

CIO 

C11 

C12 

C13 

C14 

C15 

D1 

D2 

D3 

El 

E2 

E3 

E4 

E5 

E6 

F1 



1 
1 

3 
1 
1 
1 
1 
1 
1 
1 

1 
1 

2 

2 
1 
1 
1 

2 
2 
2 
1 
2 
2 
f 
1 
2 
1 
1 
4 

1 
1 
3 
t 

1 
1 
2 

1 
1 
1 

2 
1 
2 
1 
1 
8 
10 
2 
2 
4 
2 
2 
4 
3 
2 



3/4 
^4 
V4 

Side) 

3/4 X 
V4 X 
?/4 X 



23'/* 
21^/* 
23'/* 



22'/*' X 23'*" lauan plywood (interior) 
23'/* X 76" lauan plywood (side) 
203/6 < 237-6" lauan plywood (speaker 
cabinet lop and bottom) 
^4 X 21 '/6 X 23'/*" AMP (top) 
23'-% X 373/6" AMP (shell) 
23'/*' X 41',*" lauan plywood (shelf) 
18'/? X 237-6" lauan plywood (shelf) 
23'/* X 41 '/6" lauan plywood (bottom) 
3 X 21 '/6" fir plywood (support) 
43 X 76" lauan plywood (back) 
2'/4 X 18',?" AMP (valance) 
5'/S X 76" pine (cleat) 
\* X 5'/* X 26" pine (nb) 
'/* X 26'/4 X 76" poplar plywood (skin) 
76" mahogany (black trim) 
20" mahogany (black trim) 
27'/S" mahogany (black trim) 
21 '/*" mahogany (black trim) 
41'/*" mahogany (black trim) 
39'/4" mahogany (black tnm) 



Va X 1'/4 

% X IV4 

3/4 X 1'/4 

% X l'/4 

% X IV4 

3/4 X IV4 



3/4 X 2 X 56'/S" mahogany (black stile) 



F2 


4 


G1 


2 


G2 


4 


G3 


2 


G4 


1 


G5 


\ 


G6 


2 


G7 


2 


HI 


4 


H2 


4 


H3 


g 


H4 


a 


H5 


4 


11 


2 


12 


2 


13 


4 


14 


4 


15 


2 


J1 


1 


J2 




J3 


2 


J4 


2 


J5 


1 


K1 


3 


K2 


3 


K3 


6 


K4 


D 


K5 


3 


K6 


3 


K7 


3 


K8 


3 


K9 


3 


K10 


3 


K11 


3 


K12 


3 


LI 


2 


L2 


2 


L3 


2 


L4 


2 


L5 


2 


L6 


2 


M1 


4 


M2 


4 


M3 


4 


N1 


2 


N2 


4 


N3 


6 


0 


14 


P 




Q 




R 




S1 


4 


S2 


4 


S3 


2 


S4 


2 


S5 


4 



/16 X i/S X 56'/?" mahogany (black stile) 

X 2'/S X 83" pine (horizontal frame) 
^4 X 2'/* X 16" pine (vertical frame) 
^A X 2'/S X 22'/6" mahogany (cleat) 
'/? X 24'/* X 83' AMP (top) 
3/4 X 3'/4 X 83" AMP (valance) 
'/6 X 16 X 4l'/,6" mirror 
3/4 X 3 X 62'/4" lauan plywood (kickplale) 

ORAWERS-H 
3/4 X 3'5/,6 X 173/*" AMP (face) 
% X 1 ^ X 1 73,^" mahogany (pull) 
'/? X 5 X 1 7" lauan plywood (front and back) 
'/? X 5I/? X 21 " lauan plywood (side) 
'/? X 17 X 21" lauan plywood (bottom) 

DRAWERSI 
3/, X 4'*/,6 X 143/6" AMP (lace) 
^4x15/6x1 43/*" mahogany (pull) 
'/? X 6 X 14" lauan plywood (front and back) 
'/? X 6'/? X 21 " lauan plywood (side) 
'/S X 14 X 21" lauan plywood (bottom) 

DRAWER-J 
V4 X 3"/,5 , 17" AMP (face) 
3/4x15/6x1 7" mahogany (pull) 
'/S X 4?'4 ^ 16*/*" lauan plywood (Iront and 
back) 

'/* X 5'/4 X 21" lauan plywood (side) 
'/? X 16H X 21" lauan plywood (bottom) 

DRAWERS-K 
3/4 X 125/* X 17%" AMP (face) 
3/4x15/6^1 73/^" maf>ogany (pull) 
'/? X 13'/^ X 14" lauan plywood (front and 
back) 

'/? X 14 X 22" lauan plywood (side) 
'/? X 13'/S X 21 '/t" lauan plywood (bottom) 
'/? X 12'/S X 13" lauan plywood (tilt panel) 
'/6 X 1 3 X 1 3'/4" poplar plywood (divider) 
3 pr. bullet catch 

1 '/? X 6" continuous hinge 
pr. 22" full-extension drawer slide 

1 '/? X 2 > 22 lauan plywood (mounting bk}ck) 
'/?'-dia. brass knob 
DOORS— OVERALL DIMENSIONS 
% X 20'/? X 223/6" AMP (door) 
^4 X 20'/? X 213/6" AMP (door) 
% X 21 X 32%" AMP (door) 
3/4 X 19'/S X 325/*- AMP (door) 
% X 21 X 21%" AMP (door) 
% X 19',? X 213/6" AMP (door) 
% X 1 5/^ X 1 9',6" mahogany (pull) 
V4 X 1% V 203/6" mahogany (pull) 
3/4 X 1% X 18'/6" mahogany (pull) 
% X 1^* X 22'/4" oak (follower bar) 
3/4 X 1% X 32'/&" oak (follower bar) 
^4 X 1% . 21 '/4" oak (follower bar) 



V16 X 3/4" mahogany edge band 

Va X ^4" mahogany edge band 

'/4 X '3/,g" mahogany edge band 

3/4 X 1'/? X 18'/?" pine (speaker frame) 

% X 1 1/^ X 26" pine (speaker frame) 

'/4 X 20 X 26" lauan plywood (panel) 

speaker grille cloth 

1 « 17x19" styrofoam insulation 



% X 3/4 X 3" pine (stop block) 
"/* X i5"/,6 - 18'/4- AMP (bar back) 
'/? X 5^4 X is'Vje" AMP (divider) 
'/6 X 187,6 X 255/6" (bar mirror) 
Roxler's Nothing lamp: model No 7481 
'/5 X 4'/4 X 24" lauan plywood (TV frame) 
3/4x4x10" lauan plywood (base) 
speaker grille cloth 
% X 6 X 22" lauari plywood (side) 
3/4 X 4'/? X 6" AMP (front) 
% X 4 X 5" lauan plywood (cleat) 
% X 17 X 22%" lauan plywood (platform) 
'/? X 1 V4 X 1 7" mahogany (platform side) 
'/? X 1 V4 X 233/*" mahogany (platform Iront) 
'/? X 1 X 233/6" mahogany (platform back) 
pr. 18'/5" record player slide 

'/S X 16 X l8'/4" lauan plywood (platform) 
'/S X 1 X l8'/4" mahogany (platform front) 
1/4-20 tee-nut 

"/?" '/4-20 roundhead machine screw 

'/4 X r-dia. hard rubber disk 

'/4 X 16 X 18'/?" lauan plywood (back panel) 

3/4 X 1'/? X 4" pine (mounting block) 

3/4 X 1 8 X 37" lauan plywood (platform) 

% X 2 X 37" AMP (platform front) 

3/4 X 1 '/S X 1 8" lauan plywood (side) 

3/4 X 1 '/5 X 1 7'/4" lauan plywood (spacer front 

and back) 

^4 X 1 1/? X 8'/?" lauan plywood (stretcher) 

^/4 X 2 X 37" AMP (valance) 

3/4 X 2'/? X 4" lauan plywood (cleat) 

% X 4 X 5" lauan plywood (block) 

3/4x1 X 1 1 '/?" mahogany (edging) 

3/4 X 1 1 '/? X 1 5" lauan plywood (spacer) 

'/4 X 2 X 205/6" lauan plywood (vent frame) 

'/4 X 2 X 145/6" lauan plywood (vent frame) 

speaker grille doth 

'/4 X % X 1 1,4" mahogany (door alignment 
block) 

'/? X 5/6" nylon drawer slide lab 

3/4 X 2 X 23/6" maple (drawer slop bkx:k) 

1'/? X 3 X 4" fir plywood (kickplale block) 

1" No. 12 fh screw 

1 '/?" No. 8 fh screw 

1 '/4" No, 8 sheetmetal screw 

3/6" No. 8 Ih screw 

'/?" No. 8 fh screw 

1 '/4" No. 8 fh screw 

1 " nail 

6d finishing nail 

1%" No. 12 fh screw 

'/* X '/?"-dia. mahogany dowel plug 

'/4 '-dia. ■ 2" dowel pin 

%" brad 

2'/5" No. 12 fh screw 



Misc.: Hide glue, clear satin varnish, black semi-gloss 
paint, contact cement. 120-. 180- and 220-grit abrasive 
paper, multiple outlet strip. Lamp-T4 Is available for 
$19.95 each, plus shipping, from Lee's Studio Gallery. 
211 West 57th St , New Yori<. NY 10019 
AMP: African mahogany plywood 

■Dimension includes 3/4 - 2"-wide mahogany Iront edge. 
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the hardware can be found at any well- 
stocked hardware store. But, for those 
who can't find these items, the hard- 
ware is available through mail order 
from Armor Products, Box 445, East 
Northport, NY 11731. The cabinet 
doors operate on Hide-A-Door sliding 
track assembly (No. 78024): $21 per 
pair postpaid; 14 pairs needed. The 
slide-out platforms work on 18'/2-in. 
Grant record player slides, model A 
(No. 78026): $12.75 per pair postpaid; 



two pairs needed. Use22-in. Grant full- 
extension slides for the record album 
storage drawers (No. 78027): $42 per 
pair postpaid; three pairs needed. The 
seven accessory storage drawers glide 
on thin V-i x %-in. nylon tabs that are 
installed in the cabinet and on the rear, 
bottom of each drawer. The adhesive- 
backed nylon slide tabs (No. 77517) 
come in 12-in.-long strips: $2.50 post- 
paid for three strips. 
The success of a project as complex 



as this relies heavily on cutting the 
plywood members accurately. The best 
way to ensure unifoi-mity and accuracy 
in measuring, mai'king and transfer- 
ring dimensions is to use a shop-made 
gi-aduated stick known as a story pole. 
Make the story pole from a straight 
piece of V-> x l'/; x 80-in. pine. Then, lay 
a measuring tape along the pole's edge 
and use a knife to make small cut marks 
at the various required measurements. 
Identify each mark with the appropri- 




1 Make a story pole from a straight 
length of Vi x i Vj-in.-wide pine. Mark the 
pole with various dimensions, then trans- 
fer marks to the workpiece using a knife. 



2 Rout the dadoes with a V«-ln.-dia. 
straight bit and a straightedge guide. Note 
that identical-length wood blocks keep 
guide parallel to previously routed dado. 



3 Install sliding door tracks flush with 
front edge of cabinets' sides. Then, screw a 
hardwood follower bar to the brackets 
(arrows) so tracks work In unison. 
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We'll pay you to take 
the most exciting 

You'll learn electronics, avionics, aircraft 
maintenance, health care sciences, man- 
agement or logistics— the Air Force will 
train you in one of more than 200 technical 
specialties America needs today. 

You'll get hands-on experience with the 
latest equipment, and we'll pay 75% of your 
tuition for off-duty college courses, to get 
you even further. 



classes any where. 

Whatever your goals, the Air Force will 
equip you with the skills to get where you 
want to be. 

If you're looking seriously into your 
future. Aim High to a future in the Air Force. 
Visit your Air Force recruiter today or call 
toU-free 1-800-4 23-USAF 
(in California 
1-800-232-USAF). 
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4 Cabinet side at left has door tracks and 
follower bars Installed. Panel on right will 
receive five tracks. Wall unit's four large 
doors require three sliding tracks each. 

ate inch dimension. Mark the story pole 
with width and length dimensions of the 
cabinets' sides, backs, shelves, dividers 
and doors. 

Cut the plywood parts for the three 
cabinets to size as given in the materi- 
als list. Apply Ml X 2-in.-wide mahoga- 
ny edging to the cabinet parts that 
require them. Attach the edging with 
'/4-in.-dia. x 2-in. dowel pins and glue. 
Now use a router with a '/i-in.-dia. 
straight bit to cut dadoes and rabbets. 

Cabinet assembly 

Dry-assemble the cabinets to permit 
boring screw holes. Assemble each cab- 
inet on top of a 4x8 sheet of '/2-in. lauan 
plywood. The plywood will be used as 
the cabinets' backs. Bore pilot holes, 
screw-shank clearance holes and then 
countersink for l'/4-in. No. 8 screws. 
Drive in a few screws to hold the 
cabinet together, position the assembly 
flush to the bottom edge and to one side 
of the '/2-in. lauan plywood panel. Mark 
the plywood along the top and side of 
the cabinet to indicate the cut-off waste 
area. Also, outline the dividers and 
shelves on the inside surface of the back 
panel. Disassemble the cabinet and 
bore screw-pilot holes in the center of 
the outlines (photo 7). 

Before starting the final assembly, 
rout a '/„;-in.-deep x ^-in.-wide rabbet 
in the front, outside edge of the four 
adjoining cabinet sides. These rabbets 
form a channel for the vertical black 
stiles that conceal the seams where the 
cabinets are screwed together. Bore 
the various screwdriver access holes 
and the holes for running the equip- 
ment power cords and speaker wires. 

Next, rout the door track dadoes 
with a ^-in.-dia. straight bit and a 




5 Airflow vents are necessary to prevent 
the electronic components from overheat- 
ing. Bore two holes, then elevate the 
blade through shelf to cut out the waste. 



6 Dry-assemble the cabinets on top of 
their respective back panels. Then, bore 
screw holes. Before disassembly, outline 
the shelves and dividers onto t>ack. 




7 Remove cabinet and bore screw-shank 
clearance holes, spaced 8 In. apart. In 
center of the outlines. Use a drill-guide 
attachment to ensure perpendicular holes. 



S Assemble cabinets with slow-setting 
hide glue. Start with bottom and work 
toward top. Place wax paper under Joints 
to shield against glue squeeze-out. 




9 Install the cabinets' sides last. But first, 
be certain that all the sliding door tracks, 
follower t>ars and hinge-mounting blocks 
are attached and working properly. 



1 0 Square-up the cabinet and then clamp 
It to the back panel until the glue dries. 
The back, though, isn't attached until after 
the doors and drawers have been fitted. 




1 1 Mill door and drawer pulls on a table 
saw using tilted blade and angled guides. 
Raise blade '/|« In. after cutting ail the 
pieces. Continue until blade projects '/> In. 



12 Attach the self-closing, fully adjust- 
able door hinges to the sliding tracks. The 
screwdriver access holes permit easy in- 
stallation, adjustment and disassembly. 
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straightedge (photo 2). It's necessary 
to make two passes with the router to 
form the "/j2-in.-deep x I'/K-in.-wide 
dadoes. Take great care that the dadoes 
are exactly parallel, otherwise the 
doors won't slide smoothly or hang 
properly. Because of the weight of the 
doors, it's necessary to drill two addi- 
tional screw-mounting holes in the 
track hardware. Drill and countersink 



one hole about 1 '/i in. from each end of 
every track. Screw the tracks into the 
dadoes. Then, screw ■'/) x I'/K-in.-wide 
wood strips, called follower bars, to 
each set of sliding tracks. The bars tie 
the tracks together so that the hard- 
ware will shde in unison. The hinges 
can be attached to the tracks after the 
cabinets are assembled, but the cast 
aluminum hinge mounting blocks must 



be screwed to the tracks before assem- 
bly. Assemble the cabinets using slow- 
setting hide glue. Start with the cabinet 
bottom and work toward the top. After 
all the dividers and shelves are in place, 
attach the sides with glue and l-Vi-in. 
No. 12 screws (photo 9). 

Now stand the units upinght and 
screw them together temporarily to 
permit fitting the trimwork, doors and 



Fine-Tuning Your Wall Of Sound 



Elec'.ronics components vary in height, 
width and depth according to brand, 
model and age. You'll find plenty of room 
and flexibility in our entertainment center. 

We've calculated dimensions to accom- 
modate today's, yesterday's and even 
some of tomorrow's audio/video gear. For 
example, the TV cavity Is much wider than 
most current tabletop TVs. When wide- 
screen High Definition TV arrives, you'll 
have plenty of space. For now, our cloth- 
covered spacers will fill the gap and let 
sound escape from side-firing TV loud- 
speakers. 

Speaking of speakers, the spaces in the 
top corners of our center are sized to fit 
most models designed for bookshelf 
mounting — and even some smaller floor- 
standing units. But loudspeaker placement 
opens up a whole can of worms. 

Height-wise, we're okay. Bookshelf 
speakers have good sound dispersion 
when placed just above ear level (when 
you're sitting). But horizontally, the stereo 
separation between the speakers might not 
be enough if you sit more than 12 feet from 
the unit. If so, position the speakers at the 
outer edge of each cavity (the center's 
rounded end columns provide 6 inches of 
clearance from any reflecting walls). Laying 
the speakers on their sides with the tweet- 
ers (treble drivers) outmost will help, too. 

Installing speakers in an open cavity is 
subject to controversy. Audio purists would 
never do it — for very sound reasons. Re- 
flections within the hollow space could 
distort the music reaching you. Vibrations 
reaching a nearby turntable might be 
picked up by the record stylus and fed back 




Foam below speaker centers it In cavity for 
cutout In baffle board (not shown). 

through the system. This not only muddies 
the music, but strains your amplifier, too. 

In the real world, though, people do place 
their loudspeakers inside resonance-induc- 
ing wall-unif cavities. We've designed some 
features to minimize the handicaps. 

One is our grille-cloth-covered baffle. The 
plywood that surrounds the speaker on the 
same plane as its front-firing drivers will 
prevent any soundwaves from leaking back 
into the cavity and causing unwanted reso- 
nance. 'V'ou may have to remove the speak- 
er's original grille. 

We recommend you use sheets of Styro- 




Cloth (top) covers gaps for TV speakers. 
Tapc-s are far from harmful magnetism. 



Internal brace keeps records upright, but 
also releases so you can read Jackets. 



Leveling screws (4) in turntable panel are 
inset in rubber feet to dampen vibration. 

foam to raise the speaker to center it in the 
baffle. This foam will absorb vibrations that 
might migrate to the turntable. Though not 
shown, you can pack insulation around the 
tops and sides, too. Obviously, our insula- 
tion and front baffling will impede the per- 
formance of speakers with back-, top- or 
side-firing cones (most of these are de- 
signed for open placement). In this case, 
forget the plywood baffle, and put insulation 
below the speaker only. 

For extra protection from internal vibra- 
tion, we've built-in some help for your 
turntable's suspension system. It's an inde- 
pendent panel supported by four screws 
that bear on rubber pads. The screws are 
adjustable, so you can level your turntable. 
Few record players have this feature, and 
we don't know of any entertainment center 
that does.— S. A 8. 

ELECTRONICS COMPONENTS 

State-of-the-art audio and video complements 
our entertainment center, seen on page 92. The 
center module houses Yamaha's 25 in. YM-950 
stereo TV. Just below is the Marantz VR550HQ, 
a VHS VCR with hi-fi sound and High Quality 
picture circuitry Kenwood's KSR-1000 satellite 
TV receiver completes the slack. The bottom-lett 
space in our right module holds Yamaha's LV-X1 
laser videodisc player. Above it. linking all our 
video and audio components, is the AV-One 
equalizer, video enhancer and switcher from 
AudloSource. The P4 automatic turntable, part 
of the Atelier Series from ADS, occupies the 
topmost slot. ADS Atelier components make up 
the entire stack at far right. From lop lo bottom, 
they're the A2 amplifier, T2 tuner, CD3 Compact 
Disc player, and C3 cassette deck. Hidden tie- 
hind black grille cloth (bul seen above on this 
page wilh tneir own grilles removed) are Ad- 
vents Prodigy loudspeakers. — S A B. 



100 



POPULAR MECHANICS • JUNE 1986 



drawers. If the floor is uneven, build a 
perfectly flat, level platform using 2x4s 
and particleboard. 

Next, cut solid mahogany to make 
the black vertical stiles. Note that it's 
necessary to rout shallow mortises in 
the back edge of the stiles in order to 
clear the protruding tips on the sliding 
tracks (see drawing Detail 9). 

Doors and drawers 

Cut the doors and drawer faces fi-om -Vi- 
in. African mahogany plywood. Next, 
mill the solid mahogany door and draw- 
er pulls on a table saw (photo 11). Tilt 
the saw blade to 43° and elevate it in. 
Clamp a wood fence to the saw table 14 



1 S Here's how to transfer hinge centers 
to the doors. Use a notched block to mark 
hinge centers on wood strip. Then, use 
strip to mark hinge locations on doors. 




14 Screw the hinges to the mounting 
holes in the doors and then reattach the 
hinge to the sliding tracks. Adjust the 
hinges until the doors operate properly. 




IS Drive 1-in. nails through drawer 
fronts so points protrude '/s In. Press draw- 
er face against points to make marks. 
Apply glue, realign marks and drive nails. 
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Start your own mone y making business ! 




Get in on the PROFITS 
in SMALL ENGINE 

service and repair 

^^LATION! y^Qrtc part time, full time right at home 




In just a sliorl (itne, .vou can be ready to join 
one of the fastest growing industries in America 
... an industry where qualified men are maldng 
from $25.00 to $30.00 per hour. . . and that's just 
for labor. Parts, engines and accessories add even 
more to the profits. Because the small en- 
gine industry has grown so 
quickly, an acute shortage of 
qualilled Small Kngine Pro- 
fessionals exists throughout 
Ihe country. When you see 
how many small engines are 
in use today, it's easy to 
understand why qualified 
men command such high 
prices — as much as $49.95 
for a simple tune-up that 
lakes less than an hour. 

65-mllllon small engines 
are in service today! 

That's right — there are over sixty-five million 
2-cyc!e and 4-cycle small engines in service 
across the U.S.A. That's the official count from 
the Engine Service Assn., and new engines are 
being built at a rate of one-million per month! 
With fully accredited and approved Foley-Bel- 
saw training, you can soon have the skill and 
knowledge to make top money servicing these 
engines. Homeowners and businessmen will 
seek you out and pay you well to service and re- 
pair their lawnmowers, tillers, edgers, power 
rakes, garden tractors, chain saws, mini-bikes, 
go-carts, snowmobiles ... the list is almost 
endless. 



You get all this Professional equipment with 

your course, PLUS 4 H.P. Engine ALL 

YOURS TO KEEP. ... All at NO EXTRA COST. 




Learn At Home in Your Spare Time. 



we help you every step of the way. 
No experience necessary. 

You don't need to be a 'born mechanic' or have 
prior experience. If you can read, you can master 
this profitable trade right at home, in your spare- 
time, without missing a single paycheck. Lessons 
are fully illustrated — so clear you can't go wrong. 

We guide you every step 
of the way. including tested 
and proven instructions on 
how to get business, what 
to charge, how to get free 
advertising, where to get 
supplies wholesale ... all 
the "tricks of the trade' . . . 
all the Inside facts you 
need to assure success right 
from the start. 



INCREASED INCOME 

"I've had about 8 
years experience re- 
pairing smati en- 
gines . . . but repairs 
were only minor . . . 
until I started the 
Foley-Belsaw Course: ' 

Walter H. Strlcii 
Campbell, California 





With our famous 'learn-by-dolng' training 
method, you get actu d 'hands-on' experience 
with specialized tools and equipment you'll re- 
ceive with your training, plus a brand-new 4HP 
engine — «// yours to keep. 

Send Today for FREE factsl 

You risk nothing by accepting this offer to find 
out how Foley-Belsaw training can give you the 
skills you need to increase your income in a 
high-profit, recession-proof business of your 
own. 

Jus) fill in and mail coupon below (or send post- 
card) to receive full information and details by 
return mail. DO IT TODAY! 

FOLEV^BELSAW INSTITUTE of 
SMALL ENGINE RER\IR 

50934 Field BIdg.. Kansas City. MO. 64111 




RUSH COUPON TODAY 

FOR THIS FACT-FILLED 

FREE 

BOOKUT! 

Tells how you quickly I 
train to be your own boss I 
in a profitable Sparetime I 
or Fulltime business ot' 
your own PUJS complete sand lOf your 
details on our 3u-Uay 

yNO RISK Trial Offer! 
\" No obllgatton 




No obligation ... No salesman will call 



Foley-Beltaw Initltuta 



I 50934 Haiti Blilg. • Kantas City. Mo. 64111 



□ YES, please send me the FREE booklet that 

I gives full details about starting my own business In 
Small Engine Repair. I understand there Is no obligation 



and that no salesman will call. 



I 
I 
I 
I 



ZIP- 



lOt 



The RBI Woodplaner^- 
Features Planing, Molding 
and Surfaca Sanding. 



BEST BUY! 



EASY-TO-ASSEMBLE-KITS 

In Stock for Immed. Shipping or Pick-up. 



ONLY 



$^2^ ^-^-^ Broomoll, PA 



for 3'6' diom. 
(his. 81W-|o8'9W-) 

Comparable savings on dtoms. from 4' to 7'. 
Kits available to fit any floor-to-floor fits. 



Now! 
Showroom & 
Warehouse 
locations In: 

Pomona, CA 

(714) 598-5766 
Sarasota, FL 
(813) 923-1479 
Houston, TX 

(713) 789-0648 

Chicago, IL 

(312) 952-9010 



c Tfie Iron Shoo 1977 




People who've looked ever/wfiere tell us tf>ere 
isn't another spiral stair around that touches 
our combination of price and quality of mate- 
rials and workmansnip. We believe it! 

^*jL'^i'A^*LTif5^.L*ll5?.°?^!y?i' 

[To ^hr I'lvi Shop Dept PM66B0. 128 400 R^ed RoodH 



Broomoll Po 19008 



Nome . 
Stfeel _ 
C-v. 



|_ _ _We ^cceplJ^slerCat^,^ISA_qnd^ AA^)t | 



THE IRON SHOR 



MANUFACTURERS 




With One Big 

Capacity, 
Precbion Tool. 



Planing, molding and 
sanding . . . the three 
secrets to really suc- 
cesshil woodworking. 
Without an afiordaSle 
planer, you're stuck 
with mill-size boards 
for all your projects. 
Without an affordable 
molding machine, your 
projects will be basic 
straight lines with little 
creativity. Without a 
precision surface sand- 
ing tool, your finish wli never have furniture- 
factory qualHy. 
So what's the answer? Before you even think 
of purchasing a planer, you owe it to yourself 
to get all Ihe^'plain" facts about RBI's Precision 
Woodplaner". It's three look in one compact, 
affordable unit. 

Send today for free information kit! 

B 1801 Vine Street 
I Harrisonville, MO 64701 



Woodplaner^' 
612 Model 



n YES. Tell me about your 30-day "In-The- 
Sfiop Guarantee of Satisfaction." 

Name 



Street- 
City _ 



State 

e 1986 RBI, Inc. 



Zip- 



s-ID 



BUILD AND REPAIK WITH 

CONCRETE 



t! you can do »" 



QUIKiTE 



With 

® 




New 165-page hard-back tells 
you all you need to know to 
build and repair with 
concrete. 




The 



QUIKRETF 



NOW VOL! can complete dozens of 
projects from making simple side- 
walk repairs to building a foundation 
or wall. Detailed illustrations — 
photographs, drawings and diagrams 
— lead vou step bv step. All 
necessary tools and materials are 
listed. Available at your home 
center, hardware or building supply. Or send $7.95 
to OUIKRETE- , RD 1, BOX 276, New Ringold, PA 17960. 



There's a product in the quikrete- family to help 
you in any concrete construction or repair 
project. Dozens to select 
from at your 
building supply, 
home center 
or hardware. 

OUIKRETE" IS a registered trademark 
0( THE OUIKRETE- COI^PANIES 



Companies, Atlanta, CA 30345 




SOUND CONSTRUCTION 

in. away from the blade's highest point 
at an 85° angle to the back edge (infeed 
side) of the saw. Clamp another board 
parallel to the wood fence spaced I Vs-in. 
away. Now, lower the blade projection 
to ViB in., start the saw and pass each 
workpiece over the blade. Continue to 
elevate the blade '/je in. at a time until it 
projects V2 in. 

Attach the pulls to the doors and 
drawer faces with glue and '/i-in. brads. 
Snip off the brads' heads for use as 
alignment pins. Glue and clamp the 
pulls in place using 3-way edging 
clamps. Now glue "/i,; x Mi-in. mahogany 
edge band to the remaining edges. 

Next, lay out the l%-in.-dia. hinge- 




17 Install custom-cut panels to give the 
equipment a built-in look. Two compo- 
nents on left are separated by a platform 
to create two equal stacks of equipment. 









mm 27073 

. w 1 





18 The completed cabinets are screwed 
together and ready for finishing. A card- 
board carton, the same size as the TV, Is 
used when cutting and fitting the grilles. 



POPULAR MECHANICS • JUNE 1986 



Be Youp Own Boss 

.. JN YOUR gwN BySnNESSI 




19 Use a 2-ln. strip of '/s-ln. poplar ply- 
wood to determine correa width of the 
plywood needed to cover end columns. 
Attach plywood with glue and I -In. nails. 

mounting holes in the doors. Here's 
how to locate the hinge centers. First, 
screw the hinges to the tracks (photo 
12). Tape a "A x y4-in. stick, length to 
suit, to the cabinet alongside the 
hinges. Then, cut a yig-in.-deep notch in 
a small wood block. Hold the block 
against the hinge to indicate its center. 
Use a knife to transfer the hinge's 
center to the wood stick (photo 13). 
Now use the stick as a story pole to 
mark the hinge centers on the doors. 

Clamp a wood fence to the drill press 
table spaced 1 '/« in. from the drill bit's 
center. Use this setup to bore hinge- 
mounting holes in the eight doors locat- 
ed in the center of the wall unit. Reposi- 
tion the wood fence -Vi in. from the drill 
bit's center to bore holes in the four 
doors that are directly below the two 
speakers. Apply % x Vi-in. mahogany 
edge band to the exposed front edges of 
the cabinets with glue and '/2-in. brads. 
Install the doors (photo 14). 

Build all the drawers of '/a-in. lauan 
plywood as shown in the drawing. In- 
stall full-extension slides on the record 
storage drawers. The remaining draw- 
ers all glide on simple nylon tabs. In- 
stall the drawer faces with glue and 
nails (photo 15). Now attach the cabi- 
nets' back panels with glue and screws. 

Next, build the two rounded end 
columns. First, construct ribbed 
frames from 1x6 and 1x8 pine (photo 
19). Then, glue and nail the '/H-in. poplar 
plywood to the frame with 1-in. nails. 

Final touches 

Custom-build the various false front 
panels that give the electronic compo- 
nents a built-in look (photo 17). Also, 
make the TV and speaker grill frames. 
Wipe all surfaces with a tack cloth to 
remove sanding dust. Then, apply 
three coats of clear satin varnish. Sand 
lightly between coats with 240-grit 
abrasive paper. Paint the end columns 
and the contrasting stiles and rails with 
two coats of black latex semigloss paint. 

Finally, set up the wall unit in your 
home, install the lights, mirrors and the 
electronic components and enjoy! WI 



Hundreds we've trained have succeeded in this 
fascinating and highly profitable profession . . . 

. . you Can Do It, Too! 

"No more hard, nasty work for me. 
Now I have my ow n business and with 
hardly any effort I average around $50 
a day. Thanks for my new start in life." 
Sam H'alker Prit harJ, Alabama 

"I opened my own business, spare 
lime, seven months after I enrolled and 
made a profit of S329 for the first w eek." 
B. A. Deberrv Littletun. Ci'ttirado 




r 



"Be/ore enrolling I 
checked other counts 
and also asked for 
adt ice from several of 
she professional A 
locksmiths in my area J 
They all said Foley ■ ( 
Belsaw was tops and has ^ 
the most versatile 
Key Machine. 

"I always 
wanted to have 
my own business 

and now I do. thanks to Foley-Belsau ." 

David Faifbrother— Dave s Locksmith Service 
, Milwaukee. Wisconsin 53209 

Work Pirt Tine, Fill TImi - mm it Hmi. 




a LOCKSMITH! 

Get into this booming high-profit business that's 
Easy to learn— Easy to do— Easy on You! 



Never before have money-making opportunities been so 
great for qualified Locksmiths, Now lucrative regular 
lock and key business has multiplied a thousandfold as 
millions seek more protection against zooming crime. 
Yet there's only one Locksmith for every 17,000 people! 
Make Up to S26.00 an Hour — even while learning! 
Train FAST at Home! 
You're 'in business " ready to earn $10 to $26.00 an 
hour a few days after you begin Foley- Belsaw s short- 
cut training. Take advantage of today's unprecedented 
opportunities in locksmithing tor year-round EXTRA IN- 
COME in spare time — or fulltime in a high-profit busi- 
ness of your own. Hundreds we've trained have done 
it. So can YOU! All tools plus professional Key 
Machine given you with course. These plus practice 
materials and equipment, plus simple, illustrated les- 
sons, plus expert supervision, plus business-building 
guidance will enable you the KEEP THE MONEY 
COMING INI Ideal for retirement — good jobs, too. 

SEND FOR EXCITING FACTS— No Obligation 

Discover what's In Locksmithing tor you — how Foley-Belsaw's 
masler-locksmith-approved training can give you the skill you 
can depend on to EARN MORE — ENJOY LIFE MORE. 

PRO KEY 



NO extra 

Cost! 




MACHINE 
YOURS 

TO 
KEEP! 




included With Your 
Locksmith Training 

BURQLAR 
ALARM 

and accURITV 
■ VSTKM* 

training Covers 
all phases of 
Burglar. Hold-Up 
and Fire Alarm 
servicing and in- 
stallation This 
valuable and 
timely instruction 
special tools and 
supplies ONLY R5ley-Belsaw otters 
such extensive training in this 
rapidly expanding field as a part of 
your Locksmith training 

ADVANCED Locksmithing! 
How to change combinations. In- 
stall and service Safe. Vault and 
Bank Safe-Deposit Box locks. 
You'll tind It fascinating and high- 
ly profitable work. 



ALL SPECIAL TOOLS AND 
EQUIPMENT INCLUDED! 



ncludes ail 



»J-DAY ^ 
NO RISKw 
TRIAL! 

SEND FOn .y V . ■ 
FACTS TODAY! i ^ J 1 

RUSH FOLEV-BELSAVV INSTITUTE 

COUPON ^^^^^ ^'"8. Kansas City. IVIo.64111 



Thepe is NO OBLIGATION and NO SALESMAN Will Call-evepI 



This Pro Key Machine can 
alone aild up to S200 a 
month to your Income . . . 
and it won't cost you a pen- 
ny extra with your training. 

Find out all about it! 

JusI fill in and mail coupon IkIow (or send post- 
card) to receive full information and details bv 
return mail. DO IT TOD.4Y ! 




RUSH COUPON TODAY 

FOR THIS FACT-FILLED 



IFREE 

I BOOKLET 

Tollc hnof unti niiirl 

I 
I 



Tells flow you quickly 
tram to be your own boss I 
in a profitable Sparetime I 
or Fulltime business of I 
your own PLUS complete 
details on our 30-Day 
NO RISK Trial Olfer! 




FOCVSELSAV msTrruTE, 



10937 FIELD BUILDING MrmA 
KANSAS CITY, MISSOURI 64111 ^ 

YES, please send me the FREE booklet that 
gives full details about starting my own business in 
Locksmithing. I understand there is no obligation 
and that no salesman will call. 



Send for your 
copy todayl 



H 
I 
I 

I 
I 
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rtl WATER WELLS 
FOR EVERYONE! 



to 

Use/ 




ChKk ant or both boxes tof mtormation and mail today! 

□ You can drill a water we 
your backyard and have all 
the FREE WATER you need! 



VIDEOTAPES 
AVAILABLE 



S' 1986 



Call or Write 



QeepRoGk 



for FREE Brochures 




□ You can start a HIGH PROFIT 

well drilling business! (Over 4 
million wells needed in 19861) 



5038 Anderson Road 
Opelika, Alabama 36802 

CALL TOLL FREE 

1-800-821-7700 



(Ask for Operator 5038) 



Cily State Zip 



5038 



Save Time! Save Money! Mill Supply 
Sells Over 1,000 Different Top Quality 



REPLACEMENT 
PANELS 

To Repair Rust or Collision Damage 
on Many American Cars, Pick-up 
Trucks and Vans and Most Imports 




96-Page MILL U.S. Car, tQQO 
Truck and Van Catalog 

Lists sdeel ma\ parts availal* tor most popular U S cats, vans and pickups 
Toots ar>rj body shoo accessories also are included l$4 00 Canada. J S futtdsi 

MILL Import tnm 
Car & Truck Catalog 

Lsts steel reptacenienl panefc lenOets tioods, gnlls rodieis. reai quartets, etc 
(S3MCat»da,US lundsi 

Send check or money order: allow about 3 weets for deltveiy. VISA or Masletcard 
accepted ON WRTS OfiDERS ONLY 

Free Information 

Send sell-addressed stamped long 
erivetope lor Iree inlotmatwi 
on any ONE American or 
import car, Iruc* o'»an 

MiD Supply 

Dept. PM-606 

3241 Superior Avanu* • Cl«v«lar>d, OH 44114 
Phoo» (216) 241-5072 




BUY ONE AND WE'LL 
MAKE YOU AN 
EXCLUSIVE DEALER* 

max 

6-wheeI 
drive ATV 

Amphibious 
2 and 4 passenger models 
Call toll-free 1-800-255-2511 

NY and Alaska 716-855-2226 Collect 
Canada toll-free 1-800-338-0012 

Recrcatives Industries. Inc. 
60 Depot Street 
Buffalo. NY 14206 

*if the (erritory sti/f is open 





Portable Bandsaw Mill 

One ^Aan Operation f ^ 

Capacities to 32'Oia. x 32 Long 

More Lumber Per Log 
Safe - Precise 
Ttiree Models Available 



Wbod-Mizer' Products 
Depi D23 
8180 W lOttl St, 
Indpis. IN 46224 
(317) 271-1542 




SUPER CARBURETOR 

BIG VB GETS 72 MPG 

Computer Verified; Learn How To Builtj 
Your Own Higli Mileage CartHjretor. Too. 
Send 22C Stamp For Free Brochure! 
H • A INDUSTRIES • DEPT. PM-6 
«2 BOX 35E 
^^OWUNGi^HEENJI0^333^^ 




ALL-AMERICAN GT 

(Continued from page 80) 

detailer John Guerriero. John bright- 
ened up our engine compartment by 
stripping the black factory paint from 
the intercooler pipes, sanding and buff- 
ing them smooth and then painting 
them with a spray can of VHT Metal 
Tint. This is a low-buck way of achiev- 
ing a custom anodized look, and the 
shiny red finish has not been affected 
by engine heat. 

Braided-steel hoses are a popular 
underhood dress-up item today with 
the street crowd. They look sharp but 
cost plenty. John achieved the same 
effect but at a much lower cost with 
Earl's Supply Tu-Braid steel braided 
slip-on hose covering. All the vacuum 
lines got the Spectre Industries Nyla 
Braid treatment, a slip-on nylon cover- 
ing available in an assortment of colors. 
The hose coverings are cut to length 
and use Champ Bands, anodized alumi- 
num finishing pieces that fit over hose 
clamps, or heat-shrink tubing to finish 
off vacuum lines. 

The chrome alternator was supplied 
by Aries Chrome Accessories. John 
finished off the engine dress-up project 
by adding yellow sparkplug wires from 
Earl's Supply and a touch of pinstriping 
to the timing cover. 

Cornering and handling 

Next up for our T-Bird was some 
help in the cornering department. 
Stock Birds are an excellent compro- 
mise of handling and comfort, but the 
real cornering maven would gladly take 
a firmer ride in exchange for reduced 
body roll and better directional stabil- 
ity. We turned our car over to Jan 
Zuijdijk, director of engineering for 
Koni America Inc. Koni tightened 
things up with a completely revised 
suspension system that includes 15 per- 
cent higher rate springs ft-ont and rear, 
50 percent higher rate sway bars front 
and rear, harder bushings and exter- 
nally adjustable low-pressure gas 
struts up front and low-pressure gas 
shocks in the rear. The new springs 
allowed the T-Bird to sit an inch lower 
in the rear and half an inch lower in the 
front. The complete package, devel- 
oped by Koni for Bill Kolb, is marketed 
by Kolb for $749. 

Choice of rolling stock is a very im- 
portant ingredient in the Euro look. 
Our nod went to 16-in. Gotti D55A 
wheels from Eurorep, shod with 225/ 
50VR16 Goodrich Comp T/A rubber. 

Interior modifications were all that 
remained at this pwint. What we want- 
ed was a more high-tech image for the 
car. A Beverly Hills Motoring Accesso- 
ries Performance Timer was just the 
ticket to get the ball rolling. This $130 
dash-mounted multifunction marvel 
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displays road speed, O-to-30 mph and 0- 
to-60 mph elapsed times, plus quarter- 
mile elapsed time and terminal speed at 
the touch of a button. It's like having 
your own portable dragstrip. 

Our choice in radar detectors was the 
Fox Matchbox Remote — one of the 
smallest units on the market. Installed 
for us by Cruisin' Music, Westwood, 
NJ, the Matchbox uses a behind-the- 
grille weatherproof sensor and an in- 
dash-mounted control unit that takes 
up only 4 square inches. Cruisin' Music 
also took care of our sound system 
needs by instaUing a Blaupunkt SQR05 
New York AM/FM/cassette unit. 

The Blaupunkt setup, complete with 
stalk-mounted BEQ65 equalizer, pro- 
vides a real light show in addition to 
high-voltage tunes. The system uses 
two BPA260 amplifiers for a total of 120 
watts per channel. 

Cruisin' installed Blaupunkt's Sys- 
tem I speakers up front and System III 
speakers in the rear. Each system uses 
component speakers with separate 
tweeter, midrange and woofer working 
with an adjustable 3-way crossover net- 
work. The rear speakers have 8-in. 
woofers while the fronts use 6Vi-in. 
units. The price tag on the system is 
$1849.80 plus $500 for installation. 

With our project complete, the only 
thing left to do was to get some perfor- 
mance numbers to see if the package 
really worked. The clocks at Old Bridge 
Township Raceway Park in English- 
town, New Jersey, showed that our 
AMG-style Bird chopped a full second 
off quarter-mile times compared to 
stock. The intercooled version turned a 
15.683-second elapsed time with a ter- 
minal speed of 88.75 mph vs. the 16.637 
seconds at 82.26 mph for the stock 
turbo model. Skidpad results were 
equally gratifying. With the new Koni 
suspension and 16-in. T/As, we man- 
aged to pull .81g (clockwise) and .83g 
(counterclockwise). In stock trim, our 
Bird generated only .80g. 

So with Euro-style looks, road hold- 
ing and performance, our Americanized 
Thunderbird GT has arrived as a true 
flight of fancy. M 



EQUIPMENT AND SERVICE 
SUPPLIERS 

■ Aries Chrome Accessories, Ram Automotive 
Co. , 201 Business Park Blvd. , Columbia, SC 29203 

■ Beverly Hills Motoring Accessories, 200 South 
Robertson Blvd., Beverly HUls, OA 90211 

■ Blaupunkt Div., Robert Bosch Corp., 2800 
South 25 Ave., Broadviewr, IL 60153 

■ Cruisin' Music, 51 Kinderkamack Rd., 
Westwood, NJ 07675 

■ Earl's Supply, 825 East Sepulveda, Carson, CA 
90745 

■ Eurorep Inc., 2872 Walnut Ave., Tustin, CA 
92680 

■ Fox Marketing, 4581, Taylorsville Rd., Dayton, 
OH 45424 

■ Faulkner Ford, Kolb-American Motorcars, 
SpoUers Plus, Route 303, Blauvelt, NY 10913 

■ B.F. Goodrich Co., 500 South Main St., Akron, 
OH 44318 

■ Koni America Inc., P.O. Box 40, Culpepper, VA 
22701 
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ON CARBURETORS, 
(MOKES AND JET-SPIUy. 
FROM BK DAN 
THE GUMOUr MAN. 



I've seen how dirty deposits can 
hurt a carburetor -and gum-up 
an engine. But what most folks 
don't know is how little it really 
takes. Or how fast those harmful 
deposits accumulate. 

E.xperts say it takes dirt that's 
only one-thousandth of an inch 
thick to cripple a carburetor jet. 
And that thin layer of dirt can 
quickly become a dirtier, 
gummier mess. 

A mess that'll settle in 
your carburetor. A mess 
that could make your car 
stall. Run rough. Start hard. A 
mess that'll creep into the PCV 
Valve, and cause rough idling. 
Acid corrosion. And heavier 
than normal oil and fuel 
consumption. 

And because these 
dirty areas are so hard 
to see -and reach -most 
folks figure a costly 
professional cleaning 
is the only way to wipe 
it out. 

But what I recom- 
mend is a really power- 
ful jet spray cleaner. 
Jet-Spray Gumout® 
Carburetor & Choke 
Cleaner. It's preferred 
3-to-l over any compet- 
itor. And believe me, it's 
for a lot of good reasons. 

It gets to the gum 





>'. CARBURETOR 

AND 

vCMOKE CLEANEI 




and dirt. And cleans up your 
carburetor and choke like no 
other cleaner. With regular use, 
I've found you can keep your 
carburetor and choke virtually 
dirt-free -and that means saving 
gas, money, even the life of 
your engine. 

Just spray Jet-Spray Gumout* 
on the outside of 
the carburetor. 
On the carbure- 
tor linkage. On 
the automatic 
choke. And on the 
inside of the carburetor throat. 
After that, spray it directly into 
the open end of the PCV Valve. 

As it cleans your carburetor 
and linkage, it helps to stop that 

rough-running and stalling. 

As it cleans the inside 
of the carburetor throat, 
it helps to stop that 
rough idling. 

As it cleans the choke, 
it keeps it from sticking. 

And finally, as it cleans 
your PCV Valve, your 
engine can start giving 
you a cleaner, better 
performance. 

So for engine dirt that s 
quick-to-form and hard- 
to-reach, I recommend 
Jet-Spray Gumout® 
Carburetor & Choke 
Cleaner. 



.■,v 



Jet spraq GUMOUT® 

America's Best-Selling Carburetor Cleaner 



A Quality Product of the Pennzoil Company. 
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MITSUBISHI COLT VISTA 



As a gi'oup, Colt Vista own- 
ers confessed their love for 
the Japanese car. 

"Everyone gets a window," 
said an Air Force pilot from 
Hawaii. "We've got three chil- 
dren, and nobody ever wants to 
sit in the middle. They all want a 
window. Well, we recently took a 500- 
mile trip on the mainland and hardly 
heard a peep. The kids could even sleep 
with the rear seats laid flat." 

A Tennessee credit manager told us 
that he coaches baseball and football in 
his spare time, "and I also have a family 
of four. Never have I owned a car that 
so perfectly fits my needs." 
A Florida nurseryman had this to 



After 1.75 million miles, owners love 
this wagon, hate the dealers. 

BY MICHAEL LAMM, Contributing Editor 



say: "I felt this Japanese 7-passenger 
wagon was a better buy than the mini- 
vans we looked at. Roomy enough for 
the whole family, yet economical and 
easy to park and drive." 

"Is this the Japanese Volvo?" asked a 
Minnesota business operator. 

In nearly the same breath, they also 
let us know that they weren't exactly 
crazy about the Dodge and Plymouth 
dealers who sell and service the Colt 




Except for the high, chair-like seating, the 
interior looks like ariy other Asian Import. 



Center and rear bench seats fold and flop 
into ariy nuint>er of useful configuratioru. 



Vista. Dealer service ranked as 
the Colt Vista's No. 1 downer. 

"This wagon cost $3000 less 
than a comparably equipped 

small van, so it's an e.xcellent 

buy," stated a New York water- 
treatment plant operator. "But 
there's been an annoying engine stum- 
ble ever since we took delivery. The 
dealer told us this hesitation is normal. 
Hah! Also, the air conditioner never 
has put out enough cold air. In the work 
the dealer's performed, he's been slow, 
poor at diagnosing problems, and gives 
us a lot of excuses about why things 
aren't corrected." 

This came as a typical comment on 
dealer service. In all, a large 45.2 per- 
cent of the owners we surveyed rated 
dealer service fair to poor. 

PM: Although we haven't had any 
personal experience with dealer ser- 
vice, we can vouch for the half-hearted 
ventilation system. With seven people 
in this small imgon, the windows fog 
up quickly and the defroster takes for- 
ever. The top of the ivindshield is never 
clear on short trips. 

The Colt Vista itself, though, drew 
considerable praise. Most people 
bought this wagon for its roominess and 
(Please turn to page UP) 
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MUST LIQUIDATE 

Huge Warehouse Inventory! 

' VAN SEATING 

— ^ 



ALL FABRIC 
SOFA BEDS 
Manufacturer's 
Suggested Retail 

$449.95 



Liquidation Price Only: 



$ 



198 



Manufactured in the U.S. 
By a Nationally known 
Van Seat MFG. Co. 



QUALITY seat design, 

materials and 
construction! 

SUPER strong mig 
welded steel frames! 
Meets or exceeds all D O T, 
& Federal safety codes! 

FULL "FLEX" suspension 
& high density foam 
cushioned comfort! 

LUXURIOUS fabnc selection 
in your choice of five colors ■ 
tan, brown, dark blue, 
silver, burgundy 
Scotch Guarded! 

CAPTAIN'S Chairs recline 
effortlessly with just a touch 
of a lever! Chairs also have 
optional skirts included FREE 
at no extra cost! 

FREE seat tracks — a S25 value 
with each captain's chair! 

ALL FABRIC matching SOFA 
BEDS offer you Functional Luxury 
with cushioned comfort while sitting 
or sleeping and ease of operation, 
all at the lowest retail price in the 
U S -only ^^931 



Your check is welcome 



SOFA BED comes 
complete with front 
& rear skirts and 
mounting clamps for 
easy installation 




Send self-addressed slamped envelope lor fabric samples - state color desired 



One Year Limited 
Factory Warranty! 

Money-back 
Guarantee 



spare Tire storage 
under Sofa Bed! 

ALL FABRIC 
Reclining 
Captain's Chairs 

Manufacturer's 
Suggested Retail 

$289.95 



Liquidation Price Only: 



138 



Prices subject to change 
after 30 days. Worldwide 
shipping available. 




Credit card members can order by 
phone. 

TEL: 703-276-8244 



BRADD & HALL ASSOCIATES Warehouse Liquidator Dept. FLXST 
P.O. Box 10643 Arlington, VA 22210-1643 

Send Captains Chairs at $138 each and Sofa Bed(s) at $198 each 

Color Shipped freight collect (Virginia residents add 4% sales tax 

Allow 3-5 weeks lor delivery Sorry, no CO D orders ) 

My check or money order is enclosed 
Charge my MasterCard' 1 VISA Choice Diners Carte Blanche 
Acct No Expires . 



American Express 



PLEASE PRINT CLEARLY 

Name 

Address 

city 



State 



Zip 



Phone 

Sign Here 



BRADD & HALL 

PO BOX 10643 
ARLINGTON, VA 22210-1643 

Warehouse Liquidators 



C: 



HOME REBUILDER 
SPECIALS 



TOP NAME BRANDS 
AT WHOLESALE PRICES 



WHY ARE P.A.W. PRICES LOWER? 
WE BUY DIRECT, WE SELL DIRECT 
& THAT SAVES YOU MONEY. 



STOCK & HIGH PERFORMANCE PARTS FOR THE SHOP & HOME REBUILDER 



ON SALE ON SALE 



PERFORMANCE AUTOMOTIVE WHOLESALE. INC. 
21122 Lassen Street. Chatswoftli. CA 91311 
818-998-6000 



ON SALE 



SB CHEVY DELUXE 
MASTER REBUILD KIT 



K'l Inc'uMs 

• PfSTON8.iCaai w THW Fofgtdl 

• SEALED POWER PtSTOM RINGS 

• CLEV1TE CL77 ROD MAHNGS 

• ClEVITE CL7r HAIN HARMOS 

• PflEHHIH ENGINE GASKET SET 

• TIMWG CHAIN SET WITH GEARS 

• OIL PUMP 

• CAMSHAFTS A LIFTERS (So><d 

SWCk My<3'«ulie O" Pw1cwrnanc«| 




^ Your Low Price ~" 

$244.00 $299.00 



OPTIONS JftWILABLE Molty Rinfls ADD $1500 / MV W Pump ADD 
$A00 ' DouWe noll*f Timmg Cha.n S«t S300 / Pisions Ava'taDI* 

STD - OLir- - i>4r ■ nr-n fef -ig^ Avaiiabl* sr:. - n*- - '."j - 



HURST 
SHIFTERS 



t 



^ 

AUTOMATIC 



InOy Matic M4 H 

Dw«l G«« 2 Il4a IS 

Auto Skck 3 SI3I IS 

Autosttck V»n SIZeSS 

Au*CMlic> Pick uc 1*09 9S 

L>oni«nioQ Root 1370 9S 

Ouarwstich tll9«S 

MANUAL 

Sup*' S^'flV 14 Scwwfi 
ln«y Pick UP 13 SoMdl 

\nOi \* SoMd) PvKymanc* 179 M 
Supw III |4 SpMd) 

ComciMrfion r- (4 SpMd) S134.M 
fUmfOO 4 : ^ J M 
■ .i SpMdl S3W.flS 
(2 sr-.-.i SM.tS 

Do.^(j N■B^ (5 ^Cf^--! J169 9S 

l.gril" ■■j Roe» . t399 9i 



smM 

>44.«5 

S44»S 



NEW TRW 
FUEL PUMPS 

YrHJf L0*> P"C« 

^$12.95 

S.B. CHEVY 
Available (or ai< Mant* A Mode's 



CARTER 

PERFORMANCE 
FUEL PUMPS -5 

-.^ 

MfCHAWrCil V**S* V 

Sir##i t Off-road - S>* - 

Race - 

eiecT»ic-ii 1 1 

Strvft t OfMoM - J 
Raca — 



■HAND New ournioHT - 

NO EXCMANOE REQUinEO 



GENUINE BENOIX 
BRAKE SHOES 



$19.95 



MMAjiaii fm Mon HMfiDC t FDWica 

CAM 1 IISHT TRUCU (Uf TO H TONi «I 

Hjwt SHOii (OM HUart oun raven nvtf 
In rcMi t HfMTT ouTT luii orms 
nuui nun IT ui« fmchk (oh ntici 

n«1 nut ; HOML < VUN « Wf 

GENUINE BENDIX 
PREMIUM QUALITY 
DISC BRAKE PADS 



^ rnca 

$10.95 



GENUINE BENDIX 
SEMI-METALLIC 
FRICTION KING II 
DISC BRAKE PADS 



$24.95 



fOM MOST DOMESTIC 4 FORCKIN 

ITf^ "AKt / MpOff L < YEAH A «(1-E 
^«»>C£ IS FOR ? WHEELS 



WEIAND. 
MANIFOLD*-* 
SPECIAL 

OPEN PLENIUM • RPM RANGE 
20OO - 6000 • « 7M6 



THE HOLLEV SYSTEM 
COMES COMPLETE WITH 
STEP-BV STEP INSTRUC 
TlONS AND ALL MOUNTING 
HARDWAHE 




LOW COMPBESSION « 19 1 REGULAR PRICE $58 95 
HIGH COMPRESSION • 19 ? c Al/C Dl/CD cno/ 
nVS/MOTORHOMES#i9 3 OftVt UVtli SUTo 
youH .?pf CMi. ( i Q QC 

LOWPKICl ' ^.^w 



HIGH QUALITY 

CHROME 
VALVE COVERS 



Pr»C8 

AMC 290-401 V8 19&49 
Buich 231 V6 19449 
Chwwy V6 19201 
Chevy SB ShOfl 19196 
Chevy SB Tall 19i9S 
Chevy fiB Shon 19J33 
Chevy BB Tail 19238 
Mopar SB 19330 
Mopar BB 19547 
Ford SB 19331 
Ford 351C- 

351M-400 19332 
Fofd 360-390-42819543 
Ford 429-460 19542 
OI(}snwCite V8 I9S44 
Pooliac V8 19525 



per Pair 

S2e.»s 

«34.»9 
S24.99 
S18.9S 
t1Q.9S 
S2S.9S 
»29.»S 
S24.»$ 
$29.95 
S24.95 

S2e.95 
S2fl.95 
129.95 
S2S.99 

S2695 




* '■^ SKCFM Chev> $169.96 

* ' 625CFMMopa' ttSS 9S 

* ■ 6?^CFMFci.d ltS9 99 

CARTER 
THERMO-QUAD 
CARBURETORS 

Yoor Lt>* Pnce 
96)0 aoOCFMCnevy >20t.9S 



ON SALE 



HOLLEY 
PERFORMANCE 
CARBUREIPRS 

anna P" 
Maw K'^'t 




ON SALE SAVE OVER 50% 



HOLLEY WATER 
INJECTION KITS 

• SUPPRESSES DAMAG 
ING ENGINE KNOCK 

• OPEHATES ONLY WHEN 
ENGINE IS WARMED UP 

• USES WATER ONLV AS 
NEEDED 

• MAXIMUM RELIABILITY 
AT LOWER COST 



4 BARREL 
UNIVERSAL VACUUM 
SECONDARY 

Manual Choka 

600 CFM ■ iSM SI<M.tS 

750 CFM • »iO SntSS 

ElactrK Chote 

390 CFM ■ e007 %\S4 M 

GOO CFM > 9634 S144 »5 

2 BARREL UNIVERSAL 

3iO CFM • 7446 S1ie.»5 
500 CFM > 441? fltOSM 

DOUBLE PUMPERS 

600 CFM • 4776 S166M 

6M CFM • 4777 tl7«.*» 

700 CFM ■ *77e tl«*.H 

750 CFM • 4779 S3M-K 

aOO CFM ■ 4780 t>44.99 

650 CFM ■ 478t S364 9S 

CHEVY SPREAD BORE 
QUAORAJET 
REPLACEMENTS 

650CFM ■ W10 M«ch S« |17»»5 
r,'.-: rry . 8^79 SI 72 9$ 



GENUINE HAVDEN 

RAPID COOL 
ELECTRIC FANS 




10 «3<J0 
12 «]«40 
14 *3650 



$59.95 



\i $69.95 



ACCEL Adjustable 
Vaccuum ou om, 

$11.95 ^«*''*^ 



ACCEL" MALLORY 

DUAL-POINT OISTRIBUTORS 

lYOUB CHOICEI 



MECHANICAL AOVDim 

CHEVYve u>K 

FORD 289 30? S54,9S 
FORD 351 W* J54 9S 
FORD 351C 100 $54.« 
F0RD4?9J60 $54,95 
MOPAR 

318 340 350 .$54.95 
MOPAR 383 440 $54 95 
VltCUUM ADVANCE 
CHEVY VB $59 95 

FORO ?89 30? $99 95 , ) 
FOR0 351 W* $99 95 
FORD 351C 400 $79-95 
FORD 4?i) 460 $79 98 
MOPAR 

318-340-360 , 179.95 
MOPAR 383-440 $79.95 

'MALIORY ONIV 

MALLORY UNILITE 

Mechantcal Advartca 

Cne*y V8 
Ford 289 302 
Ford 35 1W 
Ford 351C 400 
Ford 429 460 
Mopar 318 340 360 
M. I .1. 383440 



89 95 
99 95 
99 95 
99 95 
99 95 
99 95 
99 95 



EDELBROCK 
PERFORMER 
MANIFOLDS 




Dual Plant HtonHoM I ■*^>*' 
' Impniwta Alt-round 
Perfonnartee A Economy 



AMC V8 70 
Buick 231 (79 UD) 

crwv> v6 ? 8 

SB Chevy 
BB Chewy (0 Pi i 
SB Mo[ur 
Mooai 440 
SB Ford 
fnio 351W 
fofO 351 m 400 
Forfl 35 IC <2VI 
Ford 351C W] 
Ford 352 thru 428 
Fort 4J9^460 
Okh 330 (hfu 403 
Poniiae 151 4 Cyi 
PoMiac V8 



?131 tWM 
5486 S1M.96 
3785 7 Jin J6 
2101 SNJ6 
?tfi1 tUOJS 

2191 ros-K 

2121 m4J6 

2181 tmM 

2171 t14T.» 
2665 tUl.H 

2750 sm» 
2105 tm.K 

2166 SUS.9S 
3711 t1U.99 
5465 SIOUS 
2156 S137.K 



EDELBROCK 
PERFORMER-PLUS 
CAMSHAFT KITS 

INCLUDES CAMS A UFTERS 

• Dynam«ma(*r Teaied 

• [>e«lgn«d apecificaliy for 
uae with Ptrtormtf Harvlohlt 



»MC VB iTO m 


?1]J 


tM4K 


8oo \t upi 


S4W 


ra4K 


SBCnw, 


?ia! 


ran 


B6 Ov> 


2« 


S13I.K 


SS liter 


?ir7 


SUM 


MOM' W 


?iB 


ntH 


SB im 


im 


ran 


Foro 351W 


;iK 


rsiK 


ForO 3M WU MO 


im 




Fof0 460 


?IB 


nut 


0«s i30 IN^ 403 


371! 


raw 


F^midi 'A 


?i5; 


lutas 



ADD-A-LEAF 



FOR FRONT OR REAR 
SPRINGS FITS MOST 
DOMESTIC TRUCKS 

ETC 

$44.95 PAIR 



ACCEL BREAKERLESS 
ELEaRONIC IGNITION 
DISTRIBUTORS 



Uecftan^at 

Fr-a ?B9 X)? 
Fo-o 351C-400 
Foio 429 460 

*M-Dv vt m m 

Vacuum Atfvanca 

Fo'O 289 30? 
fO'd 351C 400 

Fofd 429 460 

'.Viiiji l'«:WC fifi 



Sit 65 
S«9« 
StttS 

m»9 

SIO«-»S 
S1099S 

siotts 
siot ts 



f 



PERFORMANCE WIRES 



Yellow 

SillCOfM 

7mm 

8mm $1595 , \ 



GENUINE HAVDEN 

RAPID COOL 
TRANSMISSION 
OIL COOLERS 



1S1I CAftS(MeOIUMOVTY) 

fouflLu»vp«'Cf $19,95 




RAPID COOL 
ENGINE OIL 
COOLERS 




$39.95 



STAINLESS STEEL 
FLEX-A-LITE FANS 

UNIVERSAL 
FIT 




RATMQ 



«I07D irHUMETER 

«io(oiroiAHFrEn 

touRLOmnnct 
$10.95 



SUPERCOILS 



t] 

Accel Supercoil 
Accel Supercoil HEI 
Accel Yellow Supersioch 
Mailory Volt master 
Chrome Coil & Bracket 
MaHory Pro- Master 
OEM Unrversal 
F^episcement i?V 



t2>.H 
S2S.95 
S14.9S 
S29.9S 
S14.95 
SM.95 

$&»5 



Aepfacement 



MANLEY O.E.M. 
REPLACE- 

1 ^ MENT 
V !♦ VALVES 

^. 

<w lytt Hfi» XT 

SMALL BUKK CHEVY 
1 72 Irttake 1078 11.85 
194 Intakfl 1476 $2.65 

2 02 Intake 1650 $4.75 

1 50 Exhaust 1077 $2.85 
1 60 Exhausi 1649 $5.95 

BIG BLOCK CHEVY 

2 06 Intake 1852 $395 
2 tg Intake 1654 $6.95 
172 Fihaust 1651 $4.95 

SHALL BLOCK MOPAR 
> 68 Intake 1778 $3.95 

1 60 Exhaust t7?1 $3.95 

B.B. MOPAR fWEDGE) 

2 08 Intake t3t6 $3.65 
1 60 Exhausi I265 $3 65 
1 74 Exhaust 1717 $4 95 
S B. FORO 209 (HON RAIL) 

1 78 Intake 16?a $3.65 
1 46 Exhausi 1567 $4.2S 

S.B. FORD 302 (RAIL) 
178 Intake 1732 $2.95 
146 Exhausi 1771 $4.95 
3S1C 4 BL HEAD F(3R0 

2 19 Intake 1762 $4.45 
1 71 Exhausi 1763 $4.95 

3S1C 2 BL HEAD FORD 
2 04 Intake 1764 $3JS 
165 Exhaust 1765 $4.85 

351W FORO 69-74 
1 84 Intake 1760 $3.85 
1 56 Exhaust 176i $4-45 

3S1W FORO 75-77 
1 78 Intake 1830 $3,30 

1 46 Exhausi 1631 $4.35 

3S2-390-428 FORD 

2 03 Intake 1418 $2.65 
1 56 Exhaust 1355 $3.95 

429-460 FORD 
2 07 irttaka 1730 
165 Exhausi 1731 

Wt hm ValvM avaMaM* 



MONROE SHOCK SPECIALS 



MONROE VIP 

1-3/16 BORE HEAVY DUTY CON 
STRUCTION EXCEEDS MAN 
UFACTUREFIS SPECIFICATIONS^ 
AVAILABLE FOR ALL US, 
MODEL CARS 

MONROE-MATIC 

MONROES BEST SELLING REPLACE 
MENT SHOCK 55°. INCREASE IN 
RIDE CONTROL OVER REGULAR 
OEM SF40CKS AVAILABLE FOR /• 
ALL US CARS SLIGHT TFIUCKS ' * 

MONROE GAS-MATIC 

THE ULTIMATE IN RIDING COM 
FORT & CONTROL LOW 
PRESSURE GAS CHARED^/ 
AVAILABLE FOR ALL U S A> 
CARS a LIGHT TRUCKS ' 

MAGNUM 60 

HfcAVY DUTY ALL TERRAIN S HOCKS 
FOR PERFORMANCE & HEAVY 
DUTV APPLICATION FOR 
LIGHT TRUCKS&4x4s 

LOAD LEVELLERS 

INCREASES LOAD CAPACITY FOR U S 
CARS OH TRUCKS HEAVY DUTY, 
SHOCK S SPRING COMBINATION 
FOR FRONT « REAR APPLICATKDNS " 

AIR SHOCKS 

INFLATES TO 150 IBS WITH VEHICAL ^ , ■ 
LOADED FOR HAULING THOSE J^A\^ 
HEAVY LOADS FOR ALL U S CARS _,^^1W-£1.'»° 
& TRUCKS 
ELECTRIC RIDE CONTROL 
(DASHBOARD MOUNTI ADO $M.9S 



OEM REPLACEMENT 
IGNITION PARTS 




$4.35 
$445 



B66kS 

M P BOORS 
HOW TO REBUILD 800KS 
■ I^IC 400 429 460 J9 95 

' fn'n2(«30?.-ifiiw 1995 
B B Fo'O F E 390 42B 19 9S 

Fwa 1 31 6& 20OHC 1995 
S B Chevy sg 95 

B B Chevy 19 95 

S B V TaT s , 



TOP QUALITY 
TUNE-UP KITS 

For Point-T^pt Ignition 



ELECTRONIC 
IGNITION KITS 





AvaileMa tor mo»\ Oomeatic ( Cyl 
t VI engtnes Kit tncludea Potnla. 
notot. Condan— r 4 OMnbuter Cap 

AHC - 6 Cyl 66 74 < V8 -,774 
Gl* - 6 Cvf 63-73 • V8 5774 
HOnUt - 6 Cyl 67 7? • Vfl 6fr7? 
FORO — 6 Cv* »65 • VB 6&73 

XT $6.95 

VOLTAGE 
REGULATORS 



V« 78 94 • va 74-65 
V6 7B S3 • VB 72-64 
K B3 64 • VB 74-64 



AHC 63 64 • 0636 
7^81- » 0668 
76 78 ■ FeOB 
GM 6374 ■ D63S 

74 82- ■ D668 
FORD 6378 > FflOB 
HKIMR 61 69 « C800M 

'GM Internal Regulator 



STARTER 
GLENOIDS 

For DomeatM • Cyt 
4 V« Engtnea 

MC 87 74 • U930 M.tS 

roRo 56S4 « um un 

CM S764 « D98f IttS 

IGNITION COILS 




17 96 
S5 95 
1799 
S799 
SS85 
87 96 
SSJS 



> 0511MI6K 
ElECTMMIC (For Oome^iic 
6 Cy< 4 VS enginei) f 
AMC 78 62 • F502 STtt.t6 I 
FO«0 75 0? • F50? 8W.t6 
OM 74 82 • D5?3-4-5- titt» 
MOPAR 79 9? •C500 811.88 
-(Slaia Wire Cotor) 



DON'T REBUILD YOUR ENGINE WITHOUT CHECKING OUR PRICES. 



[ California residents items m itiis ad are Not legal (or sale or use on pollution controlled motor veticies in California: Legal in California only lor racing vehicles whch may not be used on fiighways 



WE CARRY A COMPLETE LINE OF MECHANICAL ENGINE PARTS FOR ALL 
APPLICATIONS. STOCK REPLACEMENT, HI-PERFORMANCE & RACING. 



SUPER STOCK PISTON KITS 

With Cast or Forged Pistons 



f it! 1 



Four Kil Stages to Choose from 



KIT A • Pistons I Pfn9 

KIT B • P^sroni A Pint ■ Pitton Ring Sst 

KIT C • Pfttoni A Pfns - Pitton Ring S»t - Con Rod Smt- 

KIT D » PMom A Pint - PMon Ring SI - Con Wod D >iri np » 
A Main BMrings - SlocJt or Pttfonnmncm Csmthatt 







Ion K 


tis 


for 




Kits 
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0 
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t99~z33-»a ma 

M3-3e(Moi ma 
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mm 
ma 
ma 
ma 


mm 

mm 
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ma 
ma 
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MNCK 

231 vs nil 

300-340-360 tlUI 
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tMM 

MUl 


mm 
ma 

TTia 


mm 
ma 
ma 


ma 
ma 
ma 


mm 
ma 
ma 


mm 

tum 
mm 


mm 
mm 
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CAOHLAC 

3KU;»47?-500 mM 


ma 


t- — 
Ma 












CHCVMOICT 
M^iW Corvw MM 
t94-23a»&»2 MM 
2)«-?3S HN 

30S-307 3S0 UJI 
3B6-400 MM 
402-477 454 XnM 


MM 
MM 
MM 
MM 
MM 

ma 
ma 


tua 
TMa 
ma 

I24M 

ma 
wa 
ma 


ma 

iMa 
mm 
mm 
mm 
mm 


ma 
ma 
ma 
ma 
mm 
ma 


ma 
ma 
ma 
ma 
ma 
mm 


mm 
mm 
mm 
mm 

mm 


ma 
mm 
mm 
ma 
ma 
mm 


Fono 

aO-2»302]Snf MJI 
3&K3SW400 MM 
333-392-380 MM 
272-218-312 Mill 

421 mm 
43»4w nut 


MM 
MM 

nut 
tma 
ma 
oca 
t»« 


ma 
wa 
ma 
mm 
mm 
mm 
mm 


ma 
ma 
ma 
ma 
ma 
ma 
mm 


ma 
ma 
ma 
mm 

mm 
mm 


mm 
mm 

mm 

mm 
mm 


ma 
ma 
ma 

mm 
mm 


mm 
ma 
ma 

mm 

mm 

mm 


170-196^225 MM 

Tn-m-uo^m mm 

36V3S3-413 l«« 
440 tMM 


MM 
MM 

ma 

tMM 


ma 
ma 
ma 
ma 


mm 
mm 

mm 


mm 
mm 
mm 
mm 


mm 
ma 
mm 
ma 


mm 
mm 
mm 
mm 


mm 
mm 
mm 
mm 


OUMMOMLE 
330-350 ntM 
SM-UCMSMU 1MM 


matma 


mm 

2«a 


mm 
mm 


mm 

tnm 


mm 
Mm 


mm 
mm 


POHTIAC 

230-2S0 HJI 

3eo»9 40&4sj ma 


Ma 

13UI 


ma 

ma ma 


ma , ma 
mai ma 


mm 
ma 


mm 



Rod 1 U«n Bcvwg nm <l ta sitnom CimUxyis Mt ivaMK Irom Hnng m Hnjn 
l^rtxmtncs Cjmitun wcKm or snoc c*mni^ <*■• M suDSMulM 
Fo» Lill»fi i Sprlngi .n Krt jlOO (70.00 

For Molfy Ringi jlOO tiS.DO 

For tuMlHuiion ol •» Kky l upwi M w. Cfirw tcafinpao x or HMntvnttty 
or C*m Oynamtct CnaffltMr Cam ADD $40M 



ENGINE 
OVERHAUL 
SPEC IAL 



Kil Inciudes 
€177 Rod Bcsrings 
Ct77MMn Bcsringt 
STO0ia2OO30 
Piston Rings 
STO fl»^40 060 
OMkol Sol 
AvsilalHt lo< 
most Vfl snd 
6 Cyl EnQinn 

Your Low Pries 
5.B. CHEW AllOl^ers 

$69.95 $79.95 

ADD $15 00 for Molly »"^cs 




CHROME MOLLY 
PUSH RODS 

SB Cf»tvy Oth«ts 

$36.95 $39.95 

AvstLMrts (o< most Sei ol 



TRW FORGED 
FLAT TOP,^CT«r^ 
PISTON 
& RING 
SPECIAL 



ii4aoo 

MM.0O 
ttSSM 

S1S1IM) 

S30IM 



GASKET SETS 

SB Chevy 
8B Chevy 
SB Ford 
SB Fofd . 
Cleveland I 
SB Mcpar I 
BB Mopar 
Ponliac 
OldE 

SB Chevy 



your Low 
Price 

All Olhefs 

$14.95 $19.95 

Bathtub Intahe Maniloid 
Gaskel not included on 

-iomt mntle-s 



ON SALE 



SB CHEVY DELUX 
ENGINE REBUILD KIT 

youRLOwpRice — 

S99.95 

S.8. CHEVY o»icy 

KIT INCLUDES 

• PISTON RINGS 

• CLTT ROO BEARINGS 

• CL77 MAIN BEARINGS' 

• ENGME GASKET SET 

• OIL PUMP 

• TIMING CHAIN SET 

NOTE BATH TUB INTAKE ■ 
GASKET NOT INCLUDED 
WHERE APPLICABLE 




OPTIONS AVAILABLE Molly Rings ADD $15 00' H V Oil Pump 
ADD $6 00 'Double Rollef Cha-fl Set ADO V3 00 NOTE Beannqs 
Available Sid 010 020 li' n 1,;^ A . 030 040 060 



SUPER STOCK 
CRANK KIT 

KM tttetuO—: 

• PISTONt A PiHS 

• PISTON MNOS 

• COMMECHHO RODS 

• CON ROO * MAIN UARMOS 
. ClUIWSHAF! toi,, 

CAST fopaeo 

AHC nmn nrmt 

'W23? 2Mi STMOO S 344 00 

287290-304 3?7 O49 D0 V4II O0 

34^360401 U4SM UI300 

390 134900 — 
MHCX 

231 Vf, $303.00 tW4.00 

30aM>-3SO 04900 S434M 
400-401 -425 

430-4&5 
CADILLAC 

390-429-472-500 S423 00 - 
CHCVftOLCT 

194-230-2SO-292 tt**S» S344 00 

?*-?35 U«4 00 «344 00 

28&-2S3-327 U9900 t3S900 

30&307 3SO UM OO nS9 CH 

3K4004Ce4;7 (334 00 ft4434W 

454 134400 »4f90D 
FORD 

144-1 70^20&2S0 Sa«900 U39 00 

2?V2eO-2SS 

129900 S3S4M 

UltOO UI9.00 

•339JI0 SMS 00 
1334 00 

I334M tSOtOO 

t34»00 140900 



M3300 t4»4J>0 



302 351W 
35 tC Xm-MO 
332-352-390 
272 292 312 



428-460 
MOMA 

l7ai9S22S I34UM $344 00 
273^3ie-34a3flO $39*00 >3U0O 
361 383^13 $34S00 S4tsO0 
440 »S7*O0 Miaoo 

OLOSW0M.E 

330^350 S34900 $413.00 

394400 4^5 4U $349-00 $42900 
PONTIAC 

23fr2«H>4C 
326-3Sa380 
40IMSS 



STSSOQ $344-00 



tSSB.OO S4M00 

Pmm mMM m Ml PnoiMr Sins r< 

SkK* Cnrrvnnnn RflUD! SW»PiSIOnSiff 

requrcd 

For Mo#r Omgs AOO STSM 

fv Cusinm Bwirong MW MM 

Cr*«>*»sn«-9ra»i C'*"'«t*'i1 
«i»ii»Ci» n oc(>On. 1^ C^w**oWi IT? lar^ 
f(kjn<*i H0.3M.4;r t «M Otn'<y«4a 
330-456 M U(XM> MO 4 440 hv mMi 



HI-PERFORMANCE 
DOUBLS ROLLER^ 
CHAIN SETS /^^\ 

$19.95/ " 

SB Chew 
Others Voor tow Pfrcs 



BB C^evy 


29 95 


SB Mooaf 


29 95 


BB Mocur 


?<J95 


SB Ford 


39 95 


»1C 400FO'0 


W 95 


429 460 


49 95 


390426 


29 95 


Oldsmobi'e 


49 95 



SUPER STOCK 
MASTER KIT 




JCn lncJud«f 

• PISTONS k PtNS 

• PtSTON RIMOS 

■ CONNECTIMQ RODS 

• ROO A MAIN SEARtNGS 

• CRANKSMAFT 

• CAMSHAFT-UFTERS-SPflmGS 

• TIWNG CHAIN SET 

• Oil PUMP 

• CAW eCARtNGS Your Low Prt» 

• GASKET SET qASJ FGROCD 

AMc nsTDRt raroNs 

199-232-2M $457,00 1504 00 

2fl7-29a 304-327 $509-00 tMAOO 

343 360 401 $50*00 SS73 00 
390 S50900 - 

231 S4S3.00 $53400 

300 340 350 t SOS 00 SSM OD 

400 401 4?5 

430 4 St 
CADILLAC 

390 429 472 500 $503-00 - 
CHEVROLET 

i94 ?30?5O?92 S45S.0O S5O4O0 

216^235 $456 00 $904 00 

265 2B3 377 S499.00 SSISOO 

305 30^350 $459 00 $51SM 

.196400407 4?7 $4*4.00 SM300 

454 $904.00 $64900 
FORO 

I4417a?0a250 $459.00 $499-00 

221 260 289 

$459410 $514 00 

$471,00 $54900 
5539-00 

$4*4-00 - 

$4*4-00 SSSSOO 

550S .00 tMSOO 



$5*300 $674,00 



302 351W 
351C3S1M-400 
332 352 3S0 
277-292 312 



428480 
MOPAR 

17QT9B'2?5 $40ej)0 $904.00 

273.318-340-360 $459 00 >»3*00 

361383-413 $50900 $579 00 

440 $509,00 $57*00 
OLDSWOWLE 

33&3S0 5609-00 $873 00 

]94 40D4?S4» $549-00 SUSOO 

230 25aOHC $45800 S344 00 

326 36a 369 
400-455 $50900 659SM) 

Pnl<Yi\ 4v«lal)M! W Popiitit %i/t^ tne 
Sracii Codve^s-r R#w Siati? t^nr 

h> UoHv iVigs ADD t15a 

k.< Ci/tifm Rjlancr^ UO MM 

hy Mitmnuficn a< tn lsl> |<9SF M W, CrVW 
IcsMfswr o< Ki-lalMtl*y i>i Ztm 
Ovnir^t EsMflar Car- UO MAM 

Cimnli»H»nt- Siaai C'anttnari^ 

UO-a»S ana Mop» Mn 1 J40 •c an ana- 
t<y<ai ci^9» ADO IIMSO 



HIGH VOLUME 
OIL 

PUMPS 



$24.95 



20'r More voliji 
iptar* ilocn Pump 
Chevrolet MopSr FarcJ Ponnsc 




SUPER STOCK 
ENGINE KIT 



Homm AsAwMsr SpscM KM 
FwSM* Ms • m-CmiaHtm 

SHORT BLOCK KIT Includes: 

■ BLOCK S«»wrfM Bkv-t cxirM 



B«4rirT^ in SI MM 

• PISTONS: AuaMM all popular 

SIOCIi COr'HI'WMW UliO* CfW* 
ran O' •onjvd 

• PtSTON RIMOS: iron comprMSKKi 
win premium crworrt* (ki ring 

• CONHECTMO RODS: CompWilftN 
'•manutacliirad ^ maiimi«*i auralxliry 

• CRANKSHAFT CuMom Gtwnd on 
Rod AnO Main Journals M>C'0 
poMheO onlh ml teMt tharrrtwrw) 

• BEARIHQS: Top Ousktv Brarxl 
Nome Til metaJ BMrmga tor partacl M 

• TIMING CHAIN SET: SMI Gears 
and Cnam. a malchM Mt 

• CAMSHAFT: yom ctioK* Slodi RV 
or OH-roaO Sd-J or HyOrauhc 

IbwrtAW Prtcs 
CAST FOMCD 

CHEvnoLrT nfroRS mrnis 
3?7 $7*9.00 sssooe 

JSO eon Marni STSS OO S650M 
m ■■ BMt Uam) SM9M SSSOOO 
400 BoT Manti t*e*O0 IWtiM 

- 12 ton) sihsjoo ii3is.oo 




■ono 



341M 351C-400 



$719.00 tU*M 

$78*00 $848.00 

S889JM 9840-00 

$889JI0 $*40JM 

»*40.00 $«**-00 

$***J» 810*800 



LONG BIjCX;K KIT: 

Irtchidss all o( t*M abows phis — 

• CVLINOCR HCAOS: CompMsly 
ramanutsciured. a asarnOis d , surtac 
•d eompsMion vsh* lOb HO ssaii 

Stftngt to rnWKh Csmahsn Hard 
MCU ar>d paintad 10 rnsKh block 

• LIFTERS >txc ciwcs »0*0 0* 
hyOrauK lo maicO C amah all 

• PUSH RODS' H«ft> Outv DuV< iMi 

• OIL PUMP B'tna N««i HH9t> 
■Olum* lor m*iim«m p^rtormaoca 

• OASKETS Complela Gssfcal 

IburLow Pr«c« 
CAST KMOCD 
CHEVROLET PlSmil Ptfimi 
327 IWMM nWOM 

350 12 Son Mami tWOOM ITtSOM 
360 (4 Son Hm>s| 81289.00 81389.00 
400 I? BMt Mami $1288 00 $13** 00 
427 454 (2 Bant $1550-00 $1850-00 
FORO 

289-302 IW96J» ltl96M 

351W swiojM iimoo 

351M 361C 400 SIIBim $1770-00 
390 t1T9040 $1170.00 

429^ SimUW 113*9.00 

MOPAR 

440 SISBOOO $1480.00 

M»$1UI 



avaMM at afUmm irr Cncii-oMi )7T taig* 
• JSO- 396 47' & 454 OmirotMMi 

•tonal 1 SOD IISSM 



TRW 
WATER 
PUMPS 

CHCVBOLET 

Small (UoCi- S29-H 

B>fl Stocii $54 95 
FORO 

2S»302 3MW $3995 

351C40&3S1M 543.96 

429^460 546.95 

39042S 549H 
CHRYSLER 

Small Btock $28.15 

e>g eiorii $39.S5 
m hm^ mm Pumpa kr a« aomtTK 
mod»is PNvta ftv itJur tow Pica 



FLAT TOP 
PISTON 
SPECIALS 
WITH RINGS 

Available St<l-030-040-0e0 

$99.00 



Chsvrolol 

305 MO 

400 

Fold 

302 351W 
351C-351M-400 

318-340-360 



r, ■ 



The Fabulous PAW Blown Motor 
Logo in 3 Colors on both Front & 
Back of a Quality Hanes Beety T" 
Shirt. Available SM, M. L & XL 
Stale Your Size ONLY $6.50 

PAW Hat with Logo - fits all 
sizes ONLY $4.50 



tlltJM 



m.oo 



tMM 

ADD SIS 00 



AUTOMETER 
Autogage 



Stnet 
Tachs 



$27.95 $29.95 
Gauges 

Ori prss* • 2321 ma 

varruurf a »71 911-96 
Aite- Teimc*'aiii'* • 2331 114 99 
a-p^ . :W- MM 



ENGINE STANDS 

TM «. Capacity 

$59.95 

Pn Baa< 
1M0 n Capacity 

$99.95 

Bolti [ngine Slintil tealure a fulty 

stfjusraoie fiead rfiat tKs any engine 
and I0CM5 at anf 360° positfor 
AccamrtM: 

M»Tiay . S19 9S 
TmI Irly iH« 

ISKENDARIAN 
SUPER CAMS 



Econoniy/HITofqu«/RV 

Kit Includes 
Camshafts Liftors Springs 

$139.95 



KOMI 

ADJUSTABLE 
PERFORMANCE 
SHOCKS 

3« 



$49.95 




Get Our Giant 
New 1986 

Catalog 

FREE with an 
order Irom this 
advertisement or 
Send $4.00 



Genuine Clevile Bearing Special 



Rod Bearings 

»..«libl. STO - 010 . 0» - 030 

Main Bearings 

»TD ■ 010 q;o . 010 




P.A.W. MONEY BACK GUARANTEE 

BUY WITH CONFIDENCE FROM PAW: IF FOR ANY REASON YOU ARE NOT 
SATISFIED WITH OUR PRODUCTS. JUST RETURN THEM WffHIN 90 DAYS 
FROM DATE OF RECEIPT AND WE WILL REFUND YOUR MONEY. 

NOTE: NO REFUND ON SHIPPING CHARGES. PRODUCTS MUST BE IN NEW 
AND UNUSED CONDITION IN ORIGINAL PACKAGE. INSTALLED ITEMS CAN- 
1 NOT BE REFUNDED. CALL 818-99S-3641 FOR RETURN AUTHORIZATION. 



For Cam 8«arir>Qi 400 tWOO 



Both tor (/)• 
Low Prrco 



HI-PERFORMANCE 
TIMING CHAIN 
SETS ^ 

Sleei j»*S^ 

■ s ■ 




$24.95 



HI PERFORMANCE 
LONQ SLOT ^^/Y) 
ROCKER Uff k 
ARMS 

SBCnevy ' ^16 

BB Ch».> -ig 9f> M.r t6 



ROCKER ARMS 
SET 
OF 16 

FORD 

SB fore]?89-30?-35lW $69 99 
Slate Year Rail o* Hon ^^ 
v iC Boss -i.>4 S96M 
AL'-ust-iM.' Kit w/Arni B, 
W.:r-42R $62 00 

Adjuslable Roctiers 
PONTIAC 

■if-. I 5 Ratio $59 95 

V6 I 6 RatHO $59 9fi 

Kit locfoOes Arms Bans Nuts 
MOPAR 

S B Motxar AdM«ab<« S17? 00 
B B Mopar Adfu^taM^ S142 00 
/jt' lave Rochw Arms tor all ■ ' 



o-r $39.95 I 

RHOADS CAM 
& LIFTERS KIT 

S/Tiontnae «l^ ftanfl « «500 IW* 
Iw*.*! *u(in HomMDmu Kmoiq *ni I 
M - M ivwnd PnlDnnvvt A Fu» I 

sach», $159.95 
$169.95 



NEW STOCK 
REPLACEMENT 
CAMSHAFT- 
LIFTERS 
SPRINQ%, 
KIT 



WE SHIP COD, NO DEPOSIT REQUIRED 
ON MOST ITEMS IN STOCK 
WE ACCEPT MASTERCARD & VISA 

: TECH LINE & t 
\ PHONE orders! 
CALL 818-998-6000 

8:30 AM to 5:30 PM Pacific Time- 
Monday Itiru Friday 



CUSTOMER SERVICE: For Return Intormatlon and Inquiries Regarding PrevI- I 
ous Orders Call 818-998-3641. I 



Available 'c most ve » 6 
Oomeslic eng-nes 
Ford - Chavrelel - Mopar 

Your Lo* Price 



$119.95 



PERFORMANCE 
LIFTERS gljc 

SI CHEVY OTMFHS 

S36.95 $39.95 



MAIL ORDER 



PERFORMANCE AUTOMOTIVE WHOLESALE, INC. 
21122 Lassen Street. Chatsworth. CA 91311 



HOW TO ORDER 
State Make. Model. Year & Engine Size. Send at least 50% deposit by Cashiers 
Check or Money Order, no personal checks accepted or use your Mastercard 
or VISA. All Overseas & Canadian orders must be paid in full. No C.O.D. on 
truck freight shipments. C.O.D. on UPS only. All Engines & Master Kits must 
tw paid in full. Customer responsible for all shipping charges. 

Print Name Ptione # ( ) . 

Address 

City 



-Stale. 



.2i». 



Make 



. Model . 



. Ye»r . 



_ Engine Siie 



NOTE: P.A.W. i* not rMponalbto for typogr ap Wcal •rron In pricing or appllcatiofta. Including 
all contents of ttll* advertising 



IF YOU DON'T SEE IT, PHONE FOR YOUR LOW PRICE. 



Calrtwnia residents Items in this ad are Not legal lor sale or use on pollution controlled motor vehicles m CaWornia. Legal m Calrtornia onty tor racing vetiicles wtiich may not be used on highways 



MITSUBISHI COLT VISTA 

(Coiilimied friDii fxiqe tIKi) 

seating versatility. "The Colt Vista is 
the most space-efficient vehicle on the 
road," said a New York marketing 
manager. "It's comfortable, roomy, ex- 
tremely flexible in its seating, has great 



visibility, and the front- wheel drive is 
good in snow." 

PM: The owners we surveyed all had 
1985 models, so none were equipped 
with (he optional i-wheel-drive system 
made available on '86 models. This 
"on-demand" system is a snap to use: 
Yoti just push a button on top of the 



shift lever to go into or out of iwd. It 
can be done at any speed, so long as the 
wheels are pointing straight ahead and 
yon lift off the gas pedal momentarily. 

Like similar iwd systems, there is no 
center differential, and iwd is not rec- 
ommended on di-y pavement. If you 
make a sharp turn on dry pavement 



SUMMARY OF 1985 MITSUBISHI COLT VISTA WAGON OWNERS REPORTS* 



Total miles driven 1,792,045 

Average miles per gallon: 

In town 24.3 

On the highway 29.3 

Option choices: 

Alloy wheels TS.G"^ 

Power windows 73.2 

Power door lock-s ... 72.2 

Custom trim package . 49.3 
Automatic 

transmission 42.4 

Power steering 22.0 

Air conditioning 19.5 

4-wheel drive 2.9 

Why did you choose this car? 

Roominess 35.9^} 

Styling 28.8 

Economy 28.8 

7-pa.ssenger .seating ... 26. H 

Good price 21.2 

Specific likes: 

Economy 41.69f' 

Comfort' 39.5 

Handling 34.2 

Roominess 28.4 

Styling 22.6 



Specific dislikes: 

Not enough power 22.3'!f 

Weak air conditioner . . . 10.9 

No complaints 9.7 

Shifter/shifl point 

problem!! 6.3 

Nonremovable third 

seats 5. 1 

What changes would you like? 

More horsepower 21. 

No changes 16.2 

Make rear .seats 

removable 6.1 

Better fuel mileage .... 5.0 

How much did you pay? 

Average $10,680 

Range $8700-$13, 100 

Workmanship opinion: 

Excellent 49.59f 

Good 43.8 

Average 5.7 

Poor 1.0 

Comfort opinion: 

Front seats 

Excellent 62.7'3f 

Good 33.8 



Average 3.4 

Poor 0.0 

Rear seats 

Excellent 37.59^ 

Good 50.0 

Average 12.0 

Poor 0.5 

Had any mechanical trouble? 

No 58.9C! 

Yes 41.1 

What type of trouble? 

Air conditioner 14.5^ 

Engine stumble 14.5 

Oilleaks 14.5 

Engine surge 9.6 

Transaxle 8.4 

Dealer repairs satisfactory? 

No 57.8 

Yes 42.2 

Dealer service opinion: 

Excellent 15.6% 

Good 39.3 

Fair 30.4 

Poor 14.8 



Number of vehicles owned: 

This wagon only 31.0% 

Two cars 47.3 

Three cars 14.8 

Four or more cars 6.9 

Makes of other vans or 

cars owned: 

Dodge 17.9% 

Ford 17.1 

Chevrolet 15.7 

Toyota 12.1 

Honda 11.4 

Would you buy a Colt Vista 
wagon again? 

Yes 60.4% 

No 9.4 

Maybe 30.2 

Would you buy another 

Mitsubishi? 

Yes 59.1% 

No 3.5 

Maybe 37.4 

Age distribution of owners: 

Under 29 years 11.8% 

3049 years 66.6 

50-plus 21.6 



♦Percentages might not equal 100% due to rounding or insufficient data. 




Now... 

BREAK AWAY FROM 
THE ORDINARY 

with KYB/GR-2 
Gas Shock Absorbers 

You'll get riding comfort you can feel ... at a 
price you won't, plus the added performance 
only gas shiocks can deliver— even if you 
drive a compact or mid-size car. 

Thiat's rigfit! Thiey're gas sfiocks built for 
today's cars, yet priced right down with 
"yesterday s " ordinary, non-gas shocks. 

So break away from the ordinary. Enjoy a 
KYB/GR-2 kind of ride. 



Corporation of America 

901 Oak Creek Drive, Lombard. IL 60148 



PIONEERS IN GAS SHOCK TECHNOLOGY 



no 
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with Jtwd engaged, the drivetrain locks 
up and you can't move until 4wd is 
disengaged. (On snow or ice, some 
wheels just spin in sharp turns and 
everything is okay.) Compared to lock- 
ing hubs or second shift levers of off- 
road ^wd vehicles, this is a minor 
inconvenience. 

A Colorado bookkeeper wrote, "I like 
the fact that everyone sits up high, like 
in a van. The Colt Vista stands a bit 
taller than other vehicles, which I like. 
I also like ail the little extras — the fold- 
down split third bench, the drink hold- 
ers, twin gloveboxes, storage compart- 
ments under the ft"ont passenger seat 
and on the doors. You surely get a lot of 
standard equipment for the money!" 

Praises, however, weren't totally un- 
restrained. Among quibbles, the loud- 
est had to do with engine performance 
and horsepower. Just over 22 percent 
of our respondents, most of them with 
automatic transaxles, felt the 2-liter 
Silent Shaft ohc Four ought to deliver 
more than its 88 hp. "A bigger, stron- 
ger engine," said a Georgia writer, 
"would be the icing on the cake." 

PM: With only one or two passengers 
aboard, the Vista has the same spright- 
ly performance as most front-drive im- 
ports — peppy, but it's no dragster. With 
a full load of six or seven people and 
their gear, you often have to shift down 
into FOURTH or even THIRD to keep up 
with traffic, especially in hill country. 
As unth most small imports, there's a 
noticeable performance tradeoff in ev- 
eryday driving for the convenience of 
an automatic transmission. 

A number of people also mentioned 
engine surge and the carburetor stum- 
ble cited above — glitches that have 
plagued the Colt Vista since its intro- 
duction in 1984. 

Handling 

As for handling, most drivers like the 
wagon's maneuverability, but a few 
said the suspension lacked poise. 
"Spongy ride; handling in comers feels 
top-heavy," remarked a Tennessee de- 
signer. And a New York military man 
pointed out that "on windy days, I feel 
some loss of steering control." 

PM: This is true of any vehicle with a 
big van-like silhouette — it has a high 
center of gravity, so it's a bit tippy in 
tight turns, and it presents a big target 
for sideunnds to push around. 

Seating didn't suit everyone, either. 
No one complained of cramped leg- 
room, but several people cited a lack of 
lumbar support in the front buckets 
plus not enough leg support from the 
seat bottoms. And a New York police 
officer told us to be realistic about Colt 
Vista's seating capacity. "This is a 
great family car," he said, "but only for 
four adults and two or three children. 

(Please turn to page 112) 
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Now there's a 
Shredder- Chipper 
priced and 
sized for you . . . 

AMA 7INCi ^ 



Grinds compost ... 

quickly, cleanly, etflciently Returns mmeial- 
rich organic material to your soil. Gnnds 
organic matter into fine fragments for fast 
decomposition. 

Shreds mulch . . . keeps gardens, 
yards, neat. Controls weed growth 
Scotchmen makes mounds of mulch from 
leaves, prunings. garden waste. 

Chips branches ... use woodchips 

for landscaping Add beauty to your yard, 
flower beds, trees 

Rugged worlchorse . . . not 

an electric toy ... not a big, expen- 
sive, oversized machine Scotchmen is 
perfect for the home gardener Roll it any- 
where. 3 h p. Briggs & Stralton engine 
powers 12 free swinging hammers for fast 
shredding Chips 1 ^4 " branches at a rate of 
10 feet per minute 




PRICED RIGHT. . . SIZED RIGHT 

You must be satisfied. Try pow- 
erful Scotchmen shredder-chipper In your 
own yard for 30 full days. If not convinced, 
return for prompt refund. 



SanCHMEM 



Dcp! PM66 RD »1 Potlslown PA 19464 

Yes' Please send me complete mtofmalion on the pow- 
Gffui ScotcHmen sh redder- cfiipocf 



Name _ 



Addfess _ 
Div 



State - 



.Zip_ 



Satisfaction Guaranteed 
30 full days home trial 
Money back if not convinced 





THE EDGE 
COMPANY 

P.O. Box 32848 
Phoenix. AZ 85064 
602 952-1659 



The Edge Co., P.O. Box 32848- pm6. Phoenix, AZ 85064 

Baton Onltring CM For AvaOBbUHy fif\'J Q/TO l/SKQ 
Daahr Pricas on Raquasl m 0\/^~i7%J^~ i \J%Ji7 

Pisasa Ship the Following Items: Modal #108 Qty. 

Model »120 QtY Modal #817 Qty. _ 

Add $1,50 Par KH Shipping and Handling Allow 10 Oay» SNpping. 

Chack o( Money Ordar Encloaad Total 

VI»a/MaiterCard # E«p. Data 

Name 

Address — 

Chy State 

I cenify that I am over 21 years ol age. 

Signature . 



Zip 



Dai* 



Not ava)labl« wh«re prohibited by taw. Inquire about special mllitarY 
and police waivers and discounts. 



*Ann. CoMctoii ft SpofiMpan Though tagal pane torm, tn cwrtain wms th» eomptatlon of iIvm« hit* mar 
vMlMa e*fta*r> !»■>• PIcm^ check yaw arM b«4or« ordaring Os ■•M«>tfe«n«. m comoHanca wKh any auch law 
la tha purcHaaaf* taaponail 



inai^Hr 
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FOLDALEG 



MAKES OTHER SAW 
HORSE BRACKETS 
OBSOLETE! 




Now you can fold up the legs on 
your saw horses for convenient 
storage or transportation from 
one job to the next, Fold-A-Leg 
utilizes standard 2X4 lumber in 
the wide position like carpenters 
use. Fold-A-Leg's heavy duty 12 
guage steel construction makes 
it ideal for saw horses, scaf- 
folding, picnic & game tables, 
benches, barricades and many 
other uses. 

Superior Manufacturing, Inc. 
P.O. Box 128 

Dewey, Oklahoma 74029-0128 
Toll Free In Okla. 
(800) 222-0893 (918) 534-0755 
Mastercard or Visa 



Make a 
Leather 
Belt 

ONLY 

495 
Kll 

Matching 
Buckle 

ONLY 

295 
Kll 




Worth 
SI 5.00 or 
more completed 

Learn leatherwork 
making this 1'/?" 
wide belt. Trim to 
fit up to size 44. 
Mail Design is already 
][ order there! Just apply 
,; ' special the included stain. 

TANDY LEATHER CO. 

Send cHeck or money order & $2.00 pstg.iidlg. to; Tandy 
Leatker Co.. Dept PM686. P.O. Box 2934, Ft. Wortli. TX 
76111 LimH 2. Offer ends 12/31/M. Offer not available 
in stares. FREE Catalog and Idea Book with parchase. 
I (TX residents add sales ta>.) 

^ Valuable Coupon — Clip and Mail Today ^ 




COMPARE BEFORE YOU BUY 






FREE 


w 


BUYER'S GUIDE 



J Compare all the facts on major 
I brands of Sickle Bar Mowers . . . 
^ cutting power, stability, ease of 
operation and more. 
Discover 11 reasons 
why this incredible 
mowing machine is 
your BEST VALUE at a 
Factory-Direct price. 

'^"*****' WRITE FOR 
g^g-^ YOUR COPY TODAY! 

Dept. 5»6«, 17D N. P8»C»I 
St. Paul, MN 55104 • 612/644-4666 




iUI)CWU.SJL 



ONE-MAN 

Sawmill 




Ike IMy 
ONE-MiM 

PORTULE 

MWMU or Its UMl h Tfet NMd! 

If you need good, high-quality lumber, don't let 
inflated lumber prices stop your important 
building projects. The Foley-Belsaw goes right 
to the trees and turns out smooth, true-cut lum- 
t>er ... even beginners get excellent results. 
Just one man (no crew needed) can easily cut 
enough on weekends to save hundreds of 
dollars over high lumberyard prices. For power 
use tractor PTO or other low HP diesel or elec- 
tnc unit. Factory-direct selling keeps price low, 
and convenient time payments may be 
aTanged. 

Send for FREE BOOK! Just mail coupon below for 
"How To Saw Lumber" booklet and complete facts 
on Nie One-Man Sawmill. There is NO Obligation 
and_NO_SalnmMjijnM CalljHi^ou. Do^H TODAY! 

Fol«y-B«lsaw Co. Mrm^^ 
30634 R»ld BulMIng I 

I 
I 
I 
I 




Kansas City, Mo. 64111 
Please send all facts and detaUs in 
your FREE BOOK "How To Saw 
Lumber". I understand there is No 
Obligation and that No Salesman will 
call on me. 



■ Nanw 
• Address. 



Cily-Stats. 



Zip. 




You can drill a 
water well in 
your backi^ard! 

Tap a lifetime 
supply of FREE 
water. Say 
goodbye to high 
water bills and 
summer watering 
shortages. 

Easy to ofjerate 
as your power 
lawn mower. 

FREE COLOR 
BROCHURE 

Call Toll-Free 

1-800-821-7700 

(Aik hr OpicalM S0S3| 

f^^^ Or dtp coupon snd mat/ TODAY' 

I ^ laanDnPlf Andtrson RMd ~' 
^^ISB|inilUll Opdiki. Alabaim 3M02 | 

Pl€Mse mati your FRC £ Brochure | 

Print Name | 
Address ' 




Citv/State/Zip | 
I Phone C 1986 | 



MITSUBISHI COLT VISTA 

(Continued fwm pane 111) 

The rear bench is a little snug." 

A New York funeral director remind- 
ed us, "Rear-seat passengers get quite 
a jolt going over bumps." And 6.1 
percent said they'd like the third seat to 
be easily removable. It's split and folds 
both flat and totally forward against the 
second seat, but it won't unlatch and lift 
out like the Chrysler T-115 minivan's. 

A Massachusetts librarian added, 
"Seats do convert into a bed-like ar- 
rangement, but there's no way to make 
them all flip forward to provide a totally 
flat surface." And a California house- 
wife wasn't alone in mentioning that the 
"shoulder harness design is bad. It just 
about slices the driver's head off. Oth- 
erwise, this car is fabulous!" 

"Good on gas," remarked a New 
York insurance manager. "We've kept 
detailed records and found that gas 
mileage improved greatly after 8000 
miles. It went from 21.0 mpg to 24.4 in 
the city." The EPA claims 24/30 mpg, 
and our survey turned in an average of 
24.3/29.3 city/highway mpg. 

A few drivers caught the manual 
transaxle popping out of gear at odd 
times — an unexplained phenomenon 
that might be related to temperature. 
Others pointed out how hard it was to 
change the oil filter. "You either have 
to unbolt a splash pan," griped a self- 
employed Califomian, "or pull the filter 
up and out from the top." 

'A solid vehicle' 

The Colt Vista's quality and workman- 
ship got high marks. "It's a solid vehi- 
cle," said a Florida airlines clerk, "de- 
void of Yuppie pretentions." 

In all, 93.3 percent of our respon- 
dents rated workmanship good to ex- 
cellent. Most comments about the Colt 
Vista kept coming back to spaciousness 
and versatility. "Just this weekend," 
reported a Michigan materials manag- 
er, "we loaned our wagon to a cousin 
and his family for a trip up north. 
Otherwise, they would have had to take 
two cars for seven people. Everyone fit 
comfortably, with space left over. 
They're now considering buying a Vista 
wagon of their own. It suits all their 
needs and is fuel-efficient." That's how 
nearly all owners yiew their vehicles. 

PM: The "tall wagons" have created 
their omi market niche between the new 
minivans and compact station wagons. 
Unlike tnie vans, they don't have flat 
floors and you can't easily remove the 
rear seats. For many shoppers, even a 
minivan is too big and tmcklike. If you 
fall into this category, it's worth look- 
ing at the tall wagons: the Colt Vista, 
Honda Civic, Toyota Tercel, Nissan 
Stanza. All of them are available with 
If-ivheel drive. Wf 
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How To Replace A Sliding 

GLASS DOOl? 



It wasn't so long ago that a sliding 
glass door, or patio door as many 
manufacturers call them, was a new 
idea. They were the darlings of the 
remodeling trade and quickly became a 
frequent amenity of any kitchen redo or 
room addition. Their list of attributes 
seemed almost endless: Allow more 



BY STEVEN WILLSON 
AND WADE HOVT 
Illustrations by George Retseck 

natural light into the house, make ac- 
cess to the outside — particularly onto 
an outdoor deck — easier, and perhaps 



most important, give an older home a 
contemporary look. 

They were so successful that new 
home builders quickly adopted them as 
standard equipment, on both low-bud- 
get and high-ticket homes. Unfortu- 
nately, not all these doors were high- 
quality units and not all were installed 
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1 Begin by removing fixed door panel 
from old sliding unit. Usually, It's held by 
brackets screwed to the door and Jamb. 

in the most sensible location. Both of 
these shortcomings were present in the 
house we chose for this installation. 

The existing aluminum door was 
poorly installed and as a result worked 
poorly. But the primary complaint was 
that the door faced directly south and 
was positioned in the main dining area. 
During the summer months the room 
was uncomfortably hot and the drapes 
that covered the doors not only restrict- 
ed air flow, but also were fighting a 
losing battle with three active young 
children. 

The replacement choice solved these 
problems: A Pella 6-ft. wood and alumi- 
num-clad sliding door. This unit is very 
well made and it features removable 
glass panes on the inside of both doors. 
This space, between the inner and out- 
er glazing, was designed to accommo- 
date either the manufacturer's Vene- 
tian blinds or preassembled wood 
mutins to give the door a traditional 
look. While the unit is expensive, run- 
ning over $1000 with tax included, it did 
solve the homeowner's problems well, 
was easy to install and operated beauti- 
fully. If you plan to install a different 
unit, the basic directions that follow 
will apply in nearly every way. 

Before you begin 

One of the most important consider- 
ations is the simplest — namely measur- 
ing your existing door. You will want to 
get the closest match possible so you 
won't have to make structural changes 
in the house wall. Measure the height 
and width of the door and draw a sketch 
of the way it is shaped before you go 
shopping for a new door. This should 
give your local dealer all the necessary 
information. 

114 




2 Loosen screw that holds plastic align- 
ment bracket on bottom corner of fixed 
door. Slide bracket away from sill track. 




4 Grip fixed panel with both hands and 
lift up Into top track until bottom clears lip 
on lower track. Pull out door bottom. 

Do keep in mind that your new door 
should always be smaller than your 
existing door because it's easier to close 
in a wall opening than it is to increase it. 
The latter requires removing the exist- 
ing header and instaUing a new one to 
carry the additional weight. 

Removing the oid door 

Begin by removing the casing boards 
that trim the inside of the door. Be 
careful when prying these away from 
the wall because you may be able to use 
them again on the new door. 

Next, remove the screen door — if 
you have one — and begin removing the 
fixed panel on the slider. These are 
always joined to a side jamb with some 
type of bracket, usually one that clips 
over a lip on the jamb and is screwed to 
the stile of the door. On this door there 
were three such clips. Once these are 
removed, go to the opposite door edge 
and loosen the upper and lower align- 




S Next, loosen the alignment bracket on 
the top corner of the fixed door and pull 
bracket down. Door should now be free. 

ment brackets as shown in drawings 2 
and 3. These serve to keep the outboard 
end of the fixed door stable. 

When these brackets are loosened, 
slide the door to one side, enough to 
grip the edge, then lift the door up so 
the top slides completely into the upper 
channel. This will free the bottom edge 
of the door so that it can be pulled away 
from the bottom track. Lower the door 
away from the track and set it aside. 

Follow the same basic procedure to 
remove the sliding door: Loosen the 
roller wheels at the bottom comers of 
the door. Then lift up the door, pull out 
the bottom, lower the door and set it 
aside. At this point the door jamb 
assembly should be all that's left in the 
rough opening. 

Depending on how the original frame 
was installed, the exterior trim may or 
may not cover a flange that surrounds 
the jambs. In this case, the old door had 
no such flange. It was simply attached 
with screws through the jambs to the 
jack studs on either side of the opening 
and to the header and the house floor. If 
you have a flange door, then the exteri- 
or trim must be removed first to get at 
the flange nails that hold the door to the 
house. Remove the screws or the flange 
nails and set the frame aside. 

Preparing the opening 

Once the opening is clear, check the 
header and floor for level, the jack 
studs for plumb and the corners for 
square. It is crucial that all these ele- 
ments are true. Otherwise, the door 
will be difficult to install and may well 
operate poorly in the future. 

On this job we were fortunate: The 
opening was in good shape. If yours 
isn't, then you'll have to shim out the 
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S Once both doors and the door frame 
are removed from the opening, check cor- 
ners of rough opening for square. 

various members until everything is 
right. Generally, this is best accom- 
plished by leveling the floor shims first, 
then plumbing the stud shims and level- 
ing the ones on the header. Cedar 
shingles and '/i-in. -thick plywood strips 
are good for this job. The shims should 
be added to both sides equally so the 
door remains centered in the opening. 

Assembling the new door 

Depending on the manufacturer — and 
the way your supplier sells the door — 
the fixed panel may or may not come 
attached to the door frame. On this job 
the fixed door was already in place. But 
many other doors come with the door 
separate and the frame (jambs and sill) 




S Lift new door frame into opening so sill comes down flat on 
caulk. Push top against wall. Don't slide bottom over caulk. 



A Remove old caulking or other sealant 
from sill, then check for level. If sill Is not 
level, new door must be shimmed to level. 

unassembled as well. Because joining 
these parts is different depending on 
the manufacturer, be sure to follow the 
assembly directions carefully. 

(Note: Unless the manufacturer rec- 
ommends something to the contrary, 
it's a good idea to install the fixed panel 
before installing the frame. With the 
panel in place, the frame will be more 
1 rigid and therefore easier to handle. 
And, the fixed panel will serve to keep 
the whole assembly square, which 
makes the installation much easier. ) 

After the frame is assembled, apply 
two heavy beads of silicone caulk to the 
area of the floor that will be covered by 
the door. This will keep moisture, in- 
sects and air infiltration from coming in 
under the new door. 

Next, get some help 
so there's a person on 
each end of the frame 
and lift it into place. 
Make sure to keep the 
assembly at least 6 
inches off the caulk un- 
til you have pushed 
the frame into the 
opening. Once the new 
flange is bearing on 
the outside of the 
sheathing, lower the 

K — .i frame sill into the 

r J caulk and push the top 

in against the header. 
If you simply slide the 
unit into place, bottom 
first, the caulk will be 
scraped from the floor 
and the seal will be 
destroyed. Have your 
helper hold the assem- 
bly while you check 
the edges of the jambs 




7 Apply two heavy beads of caulk to sill 
to prevent air and moisture penetration 
after new door Is Installed. 

for plumb, level and square. Once satis- 
fied, attach the door to the house wall 
by driving 2'/2-in.-long roofing nails 
through the flange and into the studs 
and header that surround the frame. 

Installing the sliding door 

Again, depending on the brand of door, 
the sliding panel may be installed and 
adjusted differently. In this case, the 
door was simply lifted up into the top 
track, pushed in at the bottom, then 
lowered onto the rib that acts as a guide 
for the built-in rollers at the bottom of 
the door. Read the directions for your 
brand carefully before proceeding. 

Next, install the door handle, catch 
and lock mechanism on the sliding door 
and the strike plate in the jamb. At this 
point, roll the door back and forth and 
check how it meets the jamb. For the 
door to roll properly, for the catch and 
lock to work and for the weatherstrip- 
ping to be effective, the door stile must 
be absolutely parallel to the jamb. If it 
isn't then the rollers at the bottom of 
the door must be adjusted. 

Next, install the trim around the 
outside of the jambs. In this case, we 
used 1x4 pine boards ripped to fit 
between the jambs and the siding. This 
was an easy "fix" and it closely matched 
the existing trim on the house. If you 
have different trim, for instance brick 
molding or 1 x 6s, then you'll either 
have to fill in some siding, or cut some 
more away until the space is the right 
size for the stock that matches the rest 
of your house. In any case, keep in mind 
that the trim should be nailed directly 
on the sheathing, not onto the siding. 
Once the boards are installed, caulk 
around the perimeter of each and fill 
the casing nail holes with wood putty. 
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9 Check door frame for square, plumb and 
level. Attach by nailing through perimeter 
flange with galvanized roofing nails. 



Trimming the Inside 
of the door 

Before applying the interior trim 
boards, make sure that you fill the void 
between the new door jambs and the 
studs on either side with insulation. 
You can either slide in small amounts of 
fiberglass insulation or use a foam type 
as we did. 

If you opt for the fiberglass, be care- 
fiil not to compress it too much because 
this drastically reduces its effective- 
ness. Generally speaking, the foam in- 
sulation works better and quicker. It's 
available in spray cans at hardware 
stores, lumberyards and home centers. 
To use it, simply turn the spray can 
upside down and squeeze the nozzle. 
The foam will come out through an 
extension tube. 

Some foams expand over twice their 
volume once they are in the cavity. If 
you fill the whole space when the foam 




1 S Nail extension Jambs to door Jambs so 
frame Is flush with wall surface. Set and fill 
nail holes, then nail on casing boards. 
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10 Install sliding door, then adjust rollers 
at bottom corrters through access holes. 
Door must slide smoothly, hit Jamb flush. 




12 Working from Inside, Install Insulation 
around perimeter of new door frame. We 
sprayed In aeresol foam Insulation. 



is wet, it will continue to expand and 
you'll have to cut the excess away later 
when it's dry. So, be sure to read the 
product's label directions. 




14 Inside and outside door pulls are at- 
tached with same two machine screws. 
Screws slide through prebored holes. 




11 Cover perimeter flange with wood 
trim tfiat fits between r>ew door Jambs and 
siding. Set and All casing nallheads. 



Extension Jambs 

For casing trim to look right around 
any opening, the inside edge of your 
jambs must align perfectly with the 

I surface of your room wall. Because of 
this many doors — and windows for that 
matter — have jambs that are slightly 
narrower than what's required. The 

I idea here is that the manufacturer has 
no way of knowing what your wall 
finish is — drywall, lath and plaster, 
paneling and so forth. Because all these 
can vary in thickness, jambs are de- 
signed to receive another strip of wood 
to bring them out flush with the wall. 
These are called extension jambs. 

To install them, simply measure the 
distance from the edge of the jamb to 
the wall surface and rip the extension 
jambs to match. Then nail them over 
the standard jambs. Once these are in 
place, apply the casing boards. 

Finishing up 

Install the screen door with its latch, 
lock, handle and strike plate and adjust 
its rollers so it closes against the jamb 
tightly. On the door we installed, the 
screen was designed to be retractable. 
It had a spring mounted along its top 
edge that pulled the door closed after it 
was released. 

Another feature of this door, as men- 
tioned before, was a Venetian blind 
assembly installed between the double 
glazing on both door panels. To install 
them, all that's required is removing 
the inside glass panels on both doors, 
hanging the bhnds inside and then at- 
taching a small control knob in the 
I lower right-hand comer. The glass pan- 
els that cover the blinds have a hole 
bored through that provides access to 
the control from inside the room. IN 
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Front-end styling features a 
generic pop-up headlight nose and 
air dam plus complex aluminum alloy 
wheels. It's inoffensive and attractive. 



86 TOYOTA SUPRA 

Toyota's sports car finally breaks free of the Celica mold. 



BY STEVE PARKER, West Coast Editor 



I think I've chosen the right profes- 
sion, I thought and smiled as the 
main straight came into view and the 
speedometer on the new Toyota Supra 
climbed easily toward 130 mph. A great 
pleasure in life is being one of the first 
to test a high-performance vehicle, and 
this road-racing course in 
Hammamatsu, Japan (in 
the countryside about 120 
miles south of Tokyo), was 
the perfect place to experi- 
ence an extraordinary new 
automobile. 

Toyota enters the major 
leagues of sports cars with 
this all-new-from-the- 
ground-up Supra, an ex- 
pensive plaything with a 3- 
liter 200-hp in-line Six, 
double-wishbone suspen- 
sion front and rear, and 
Goodyear Eagle gatorback 
VR-rated tires. 

Four years in the making 
(with some advice from 
their English friends at Lo- 



tus), this Supra is the third version of 
the car, the first appearing in 1979 as 
basically a stretched Celica with a 2.8- 
liter 6-cylinder engine replacing the 
standard Four. In 1982, the Celica Su- 
pra underwent a major transformation 
and became a fine-handling, albeit radi- 



TEMS 

(TOYOTA ELECTRONIC MODULATED SUSPENSION) 



SPEED '.F'sf^OP 




rMffOrTLE POSrTIOM 



STOP [AMP S^'ITCH 
MODE sma SWITCH 
STEEmNC SENSOR 



"Smart" suspension is similar to the system available on 
Cressida. The sport setting reduces lean, squat 



cal-looking, road car. Now, the Supra 
undergoes another incarnation, adding 
a 3-litei* engine and dropping the CeUca 
name. With this car, Toyota launches a 
frontal assault on some of the great 
road cars of the world, including Cor- 
vette, Porsche 944 and Nissan 300ZX. 

Toyota plans to sell some 
.50,000 Supras this year in 
the U.S., with a base price 
of $18,000 to $20,000. 

In exterior design, the 
Supra appeai-s at first 
glance to be a combination 
of traditional Supra design, 
some Mitsubishi Starion, 
and more than a small mea- 
sure of Mazda RX-7. Color- 
coordinated front and rear 
bumpers add a flowing 
touch to a somewhat bulky 
lower half. A large "B" pil- 
lar and sharply slanted 
front windshield combine 
to give the impression of 
the 1985-'86 a small, sporty cockpit, 
and dive. (I'lrnxf tiini In /mgr 1191 
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Build something exciting. 




Pegasus A "-It. ciiameter iKnercral'l, 
u hi(-li Floats 10 inches off the groiintl. It's 
l)uilt from plywood and is powered by a 
3.5 hp engine that runs nearly ,'i hours on 
a gallon of gas. Plans come complete with 
drawings and a 32 page photo-illustrated 
instruction booklet, dreat for weekend 
sports and leisure. (PL-ISOO— S9.95) 



Scuba Tbw Sel Using a single 
tin\- fishing motor liiis .scuba tow 
glides you along at a leisurely 3 
miles per hour. L'st; it with or 
without scuba gear; it'll work on 
the water's surface or below. 
Plans include full-size cutting 
paltfM'ii and an illustrated instruc- 
tion manual. (PL- 1747— SI 0.95) 




"n-i-Flyer You grab the joystick, twist the throttle grip and suddenly you're flying 
at s|)eeds o\er 75 mph on land or water 'I'hal's PM's latest high-tech hovercraft, 
pi-opelled by a G5-hp snowmobile engine that powers a four-bladed fan. Lift comes 
fi-om a lO-hp mower engine that carries you and two passengers over obstacles and 
up hills. Plans include six blueprint-size sheets and a 60-page instruction booklet 
with drawings, photos and building tips. (PL-1805— S19.95) 




TO ORDER: 

Send your name and address 
with check or money order 
to: POPULAR MECHANICS, 
Box 1014, Radio City Station, 
New York, NY 10101. 

Popular Mpt'hanit's Ls a jnililii'alinn (iC Hrai'%1 
\taga/.iiu^, a div ision ol \\\v llrai'Nl Ciirpcira- 
lion. © IBHK The llearsi Corporaliiin. All 
rights It -SI TXT* I. 



Popular Mechanics plans 




Deck You Can Place Anywhere .\ l)eautiful, free-standing redwood 
d£!ck that either stands alone or that you can modil'\' to fit your needs. It's 
durable, won't decay, and pro\ ides more than 250 square feet of e.xtra 
space for entertaining or just relaxing. Plans include detailed drawings 
and bonus instructions for building a matching bench and planter. 
(PL-1280— $7,951 



For more great plans. . . 
1986 Catalog of Plans 

Buikl it yourself with easy-to-follow plans 
and hkieprints. Selections range from 
tool ho.xes to outdoor sheds, a doll 
cradle to glass cabinets, a two- car 
garage to an air compressor and 
hundreds more. ONLY $1.50. 





Redwood Patio Furniture Build your own 
attractive outdoor furniturti made of durable, long- 
lasting redwood. Plans describe six pieces designed 
to withstand exposure to sun, heat and moisture— 
liarbecue cart, chaise, coffee table, telephone caddy, 
tra\' and planter. They'll look great in your backyard, 
patio, deck or sunroom. (PM-1013— S6.95) 




Adirondack Lawn Furniture This traditional 
.Adirondack furniture is as durable as it is attractive. 
Crafted of hardwood, each piece is carefully sanded, 
then assembled with water-resistant glue, sealed 
u ith wood preservative and painted— all to make 
them withstand the rigors of outdoor use. 
(PL-1751— S5.95) 



Send for your order today! Make check or money order payable to 
Popular Mechanics, Box 1014, Radio City Station, New York, NY 10101. 



Cor' 
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though front passenger room is virtual- 
ly unchanged. A removable top is also 
available on the Supra, and in spite of 
the hassle required to remove and re- 
jjlace it, it's bound to be popular. 

The car is 5(59 pounds heavier than 
the previous model. Heaviest are those 
models with detachable roofs; they 
need more rigidity designed into the 
body. Engineering Chief Akihiro Wada 




Sleek fastback lines reflect earlier Toyota 
themes and give a drag coefficient of 0.33. 

points out that while increasing the 
weight was "certainly not a design goal, 
the larger engine required a heavier 
transmission and body." 

The 24-valve, 2954-cc in-line Six 
hums along in perfect harmony (Toyota 
says a V6 generates too much vibration 
for their liking). The new fuel-injection 
system has two "V-nozzle" injectors 

(Pli'dne I Km to page IJO) 
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1986 TOYOTA 



SUPRA 


GRADE 


COMMENTS 


Acceleration 


A 


Extremely useful power 
band, smart gearing 
choices 


Handling 


B+ 


Good at moderate speeds, 
requires full attention In 
tiard driving 


Brai<ing 


A- 


Sure, progressive feeling 


Steering 


B+ 


Lightness sets in at high 
speeds 


Transmission 


A 


Manual and auto are trath 
winners 


Ride 


B 


TEMS smooths ride around 
town 


Fuel economy 


8 


Estimates impressive lor 
high-performance vehicle 


Seating 


B 


Best deal for the dnver. all 
others shortchanged 


Vlskm 


A 


Good despite impression 
from outside the cabin 


Gauges/ 
controls 


A 


Analog and well placed 


Ventilation 


B+ 


Can't read a/c status when 
sun falls on controls 


Noise 

@ 55 mph 


B 


About what you'd expect 
from this class 


Cargo 
capacity 


B- 


Reasonable, even with re- 
movable top slowed 


Engine 
serviceability 


B 


24 valves to look after, but 
access is fair 


Fit and finish 


A 


Prototypes live up to leg- 
endary Toyota standards 



LOAD-TOTER J — 

PMBrtt Pe-vi.-H] 

WILL DOUBLE YOUR PICK-UP TRUCKS 
LOAD CARRYING CAPACITY 



TKUCK WITHOUT LOAD TOTW 

3,000 lb. PAYLOAD 

r^v — 




TKUCK Wrro LOAD Tom 

3,000 lb. PAYLOAD 




Easy do-it-yourself installation in 30 minutes or less- 
No special tools or lift needed-Lifetime Guarantee! 



• Improved handling under 
heavy loads, 

• Better handling when trailering, 

• Eliminates bottoming out. 

• Acts like stabilizer bar. 

• Provides sway bar action. 

• Eliminates dangerous fish tailing. 

• Protects chassis system, 
and springs. 



. Prolongs tire life. regular price Mi 9.- 

• Maintains vehicle road height. $00 BO 

• Restores old vehicle road height. 3f5f» 

• May be transferred to other 
vehicles of the same make. 

• Maintains original vehicle smooth 
factory ride. 

• LOAD TOTER WORKS WITH 
EITHER 2 OR 4WD 



CHECK OR 
MONEY ORDER 
WE PAY SHIPPING 
MO. RES. ADD 
6% TAX 



WE ACCEPT 

VISA & MASTERCARD 
PHONE ORDERS 
TOLL FREE 
1-800-325-9938 EXT. 215 
IN MISSOURI CALL 
314-576-9115 



WHOLESALE MERCHANDISERS 

P.O. BOX 32089, ST. LOUIS, MO. 63132 p 

□ 



TRUCK NAME 

NAME 

ADDRESS 

CITY 

PHONE 



MODEL 



YEAR 



2WD 
4WD 



STATE 



ZIP. 



.PM 



THE FIRST STEP 
IN INSTALLING 
A DUVINAGE 
SPIRAL STAIR KIT: 

SEND FOR OUR 
FREE BROCHURE. 

DUVINAGE 




Find out hem easy and economical it is to install 
the tjesi spiral stair kit. Mail the coupon today 
Duvinage. Box 828. Hagerstown. Md 21 74 1 

Name 



Address- 



City- 
Zip_ 



_PhoneL- 



-State- 
_J 



PM686 



DO-IT- 
YOURSELF KITS 



BUILD YOUR OWN GRANDFATHER CLOCK 

^ " *^\»^N (including movement and dial) 

• Do-it-yourselt case 
kit, parts pre-cut 

• Finistied clocks 

• Solid 3/4" hard- 
woods: t>lack 
walnut, cherry, oak 

• Heirloom quality 

• Factory direct prices 

• Solid brass West 
German chiming 
movements 

• Money back 
guarantee 

• Prompt shipment 

• No woodworking 
experience 
necessary 

WRITE FOR 
FREE COLOR 
CATALOG 

EMPEROR' 

C ^<K K COMF?\I\ Y 

WORLDS l^RGEST MANUFACTURER 
OF GRANDFATHER CLOCKS 
Depi 1916 Emperof Industrial Part* 
Fairfiope, Alabama 36532 • Phone 1-205-928-2316 
I am interested in □ Do-lt-Yourself Kits 
□ Finislied Ck>cks 

Name 

Street 

City 

State Zip 





(please print) 
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The 

to waiting around for your 
septic system to back up 



RIDX 

Beneficial Bacteria Additive 



i septic tanks 
■ cesspools 



fR££ 



1 



UOUTMIS WASTf HFIPS OfODOHlJE 



Your septic system is going to back up, right? Well you don't have to helplessly wait for it 
to happen. Simply flush RID-X® down your toilet every month. 
RID-X adds billions of safe bacteria to help keep septic systems running trouble-free. Lab 
tests have proven that 1 lb. of RID-X liquefies 25 lbs of solid waste in hours. That's better 
than the leading liquid septic system additive, or yeast, which contains no bacteria. 
RID-X is safe for plumbing. It contains no harsh or caustic chemicals and won't harm 
pipes or your septic system. 
RID-X is available where household products are sold 



RiOX 

THE SAFE WAY TO A WORRY-FREE SEPTIC SYSTEM. 

RID-X IS a product ot the d CON Comoany. Inc 
225 Summit *«enue. Monlvale. New Jersey 07645. 



FREE The Makers of 
RID-X will send you this 
Informative booklet, which 
can help you avoid septic 
system failure. Send a 
card to RID-X. Dept. MBB 
225 Summit Ave. 
Montvale, N.J. 07645 




'86 TOYOTA SUPRA 



Buy Direct . . .And Save 

from the onginal imnufactuier 




Repaii parts and accessones 

Atlas 6" and 12" lathes 

Atlas mills and drills 
• 

Craftsman lathes Model 101_ 



Pans for Clausing and Colchester 
lathes, Bumerd chucks, Edwards shears 
and presses, lakobsen grinders 

CALL or WRITE TODAY 
for catalogs and prices or 
to place your order. 

219-533-0371 

CLAUSING INDUSTTUAL an Eutnhowei Or , So 
SERVICE CENTER Goshen. IN 46526 



VIDEO TAPES 
For the Do- It- Yourself er 

See how Professionals do it! 

Tape #100 Replacing Brokan Wall 
Plugs and Swltchat $59.95 plus $3.00 
Postage and Handling 

Tape #200 How To Usa A Multl- 
matar [Analog and Digital] $24.95 
plus $3.00 Postage and Handling 
'Many More Available Soon' 
Send Check or Money Order to: 
Advanced Service Co., Inc. 
P. O. Box 3152 
South Bend, IN 46619 




©[I,© WM0S«1CLD 



Used by thousands of satisfied car dealers nation wide. 

SSSS Sells YOUR car fast' S$$S 

Glo Marker is quicker and cheaper than newspaper ads. better 
than reg "4 sale signs" and gets results! Not a paint, safe and 
easv to use on most any smooth non absorbant surface. High 
ly visible. Ram Proof & wipes off with just a cloth. No scrapping 
or solvent for clean up or removal. Use in hot or cold weather. 

FLUORESCENT red, yel.org. By the J»r 7.50 

rn. by color or assorted IMini Kit [4 Jarsl. 28.00 

jar enough for avg. 20 cars Std Kit (12 Jars) 69.00 

Comes with free applicator In llmois add 7% lax. 

Action MfiA MktCo^ Dapt PM6 Box 1516. Oak Lawn.lL 60455 



I PHONE LISTENING DEVICE 

I Record iel«phon« convartations in your 
I office 0' r>oma Co<^n«cit t>«t«sen any 
I cuiatte or lapa (•colder and your lele- 
l pftorie >>n8 Start* automaticalty when 
phona 1) answered Record* Cwth tidet of 
convataallon Slops recorder when phone ■■ 
hung up 

1 ea discounts available 

WIRELESS MIC .»pe^ powerful 



10 timaa tno'a powtTfui man otr»*' nuc* Tr»B»iTiit9 
up to ' < mile to any FM 'ad'O Easy to «»s«mbl« kit 
iSV bailary inot 'nci i Call |30S1 725-1000 sr ••rtd 
Ha.aS * 11 snipokig p«r Ham to USI Corp . P. O 
PM-2052, MeTbourna. FL 32Mt COD* 
fof ca!a'og c' fanimitters *otee tcram- 
1 afi<3 ocier spocii'if i!oms encicse $2 to USi 



Comoact 5 

b- K U" CC 




"1 



•5?79 K UP 
•PRECIS lOH TOOlS 
•WCHIHEIty 

*rerrAii; 

LARGE CATAL(>r.-S2 



11 CMineU T9MSC9. 



2100-D 5Eim m. 

SPRnCFIEU), OH U5505 
(313)3ZZ-B5^2 



(CoiitiiiiK'd fnim jxigc I If)) 

per cylinder, in part accounting for a 24 
l)ercent increase in horsepower. Look 
for 24/20 highway/city mileage. 

Toyota's last 4-wheel independent 
double-wishbone suspension on a pro- 
duction ear was found on the 1967 2000 
GT model. The use of aluminum upper 
A-arms on the front end is said to 
reduce front tire wear and imjjrove 
handling and steering feel. Chief Engi- 
neer Wada told me when he designed 
the suspension, "I was careful to keep it 
as comfortable as possible. I was build- 
ing a sports car, not a race car, and 
needed a supple yet ngid suspension." 

The transmissions offered on the Su- 
pra are a .'j-speed manual and a 4-speed 
automatic with overdrive. The clutch 
has been beefed up for the 3-liter en- 
gine and the automatic features elec- 
tronic overdrive control (ECT). 

Acceleration is smooth and powerful. 
The transmission and engine are well 
matched (gear ratios remain the same 
as 1985). Steering gets a bit light at 




Interior provides traditional analog gauges 
and multi-adjustable power seats up front. 

speeds you might never hit, but after a 
few laps I found the slight oversteer 
easy to control. Braking was likewise 
more than acceptable for any street 
occurrence. The Toyota Electronic 
Modulated Suspension (TEMS) system 
provides a noticeable firming of suspen- 
sion feel at speeds above 50 mph. 

Inside, the large speedo and tach are 
right where they belong — in front of 
the driver. Water temp, fuel level, oil 
pressure and voltage are reported with 
dispatch, in analog form. The Fujitsu 
radio/tape system is a winner. 

Seating is superb, at least in front. 
Power lumbar and side supports keep 
the driver fitted snugly and leather 
upholstery is available. 

If you order the Sports Package, you 
can impress your neighbors with the 
TEMS suspension, headlamp washers 
and limited-slip differential. But the 
base Supra — which comes with more 
standard equipment than cars costing 
much more but with lower perfor- 
mance — is impressive enough. Wl 
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-PIRSnillMD DRIVE REPORTS- 





Acura lineup consists of the Vb Legend 
sedan (left) and the 4-cy)inder Integra 
hatchback (available with 3 or S doors). 



^ . . ^ : a ■< — ■- ..,.„,■ Mm rmir -tf^ilifc IHf 'HM1 rfjlll 

MID-YEAR 

BUMPER CROP 



PM drives the '86 '/2 
models, plus a few 
early-bird '87s. 



Honda has started a new net- 
work of 150 dealers to sell the 
Acura brand of cars, which will 
consist of only two models to start — the 
sports-oriented Integra hatchback and 
the luxury-oriented Legend V6. Both 
have been on sale in Japan since 1985, 
and both have Honda suspensions, 4- 
wheel disc brakes, fuel injection, front 
drive and a bit of excitement in the 
engine compartment. 

The Legend, base-priced at $19,298 
for the manual transmission ($19,893 
for the automatic), comes with a 151- 
hp, fuel-injected 2.5-liter V6 engine and 
offers enough standard features and 
luxury to make even Imelda Marcos 
feel at home. Your only choice is the 
transmission. There are no other op- 
tions. 

The V6 provides enough power to 
allow confident {jassing maneuvers and 
a top speed ajjproaching 140 mph. 

The 24-valve powerplant is a comi^act 
unit that fits in one of the best looking 
installations we've seen in a production 
car from Japan. We missed a dual- 
overhead-cam arrangement, but space 
considerations and a sloping hoodline 

POPULAR IVIECHAIMiCS • JUNE 1986 




Integra's 4-cyllnder engine uses traditional 
dual camshafts to worl< its 1 6 valves. 

PM PHOTOS BY D/WID GOOIEY 



did away with that possibility. 

The slojjing hood also demanded the 
use of a double-wishbone front suspen- 
sion system similar to the new Ac- 
cord's. Combined with an independent 
trailing ann system in the rear, the 
suspension transmits a minimum of 
noise and vibration to the passenger 
compartment. 

That emphasis on passenger comfort 
does more to separate the Legend driv- 
er from the roadway than to enhance 
the driving experience. The result is a 
high-powered, lightweight sedan that 
never quite delivers in the handling 
department. Stuffing the Legend into a 
comer reveals the car's inherent under- 
steer and an inability to react quickly to 
driver demands. The same system 
tends to cause an uncomfortable boat- 
ing-like feeling on long, straight roads. 

The Mercedes/BMW imitation interi- 
or pulls off the job pretty well. Gauges 
are large and easy to read. Blue-gi"een 
lighting illuminates night work. We 
found some controls at the gimmicky 
end of the scale, though. 

But where are the ABS brakes, heat- 
ed seats and turbochargers? If Acura 
dealers are going to charge European 
[jrices, the Ijegend at least should be 
worthy of the hefty cost. 

Integra cars deliver their goods in a 
well-designed package that ranges 
from $9298 for the base 3-door RS hatch 
(Please turn to page 12i) 
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Copy rig- 



COMMODORE 64 
COMPUTER 

(Order Now) 

$1 39«s 



•C12t Disks 79' ea.* 

• Paperbock Writer 64 $39.95 

• 10" Comstar 10X Printer $148.00 

• 13" Color Monitor $149.95 

CALL BEFORE YOU ORDER 



COMMODORE 64 
SYSTEM SALE 

Commodore 64 



Com. 1541 
Disk Drive 

14" Color 
Monitor 



Plus $30.00 S&H 



PLUS FREE $49.95 Oil Barons 
Advsnturo Program 



CI 28 COMMODORE 

# COMPUTER 
(Order Now) 

AOS 




SPECIAL SOFTWARE COUPON 



(SEE BELOW) 



With «S«.tS TImaworka Wordwrlter 
WordprocoMor saving* applied 

• 340K 1571 Disk Drive $259.00 

• Voice Syntheslier $39.95 
•12" Monitor $79.95 

PRICES MAY BE LOWER 



COMMODORt 64 COMPUTER »139.9S 

You pay only $139.95 when you order the 
powerful 84K COMMODORE 64 COMPUTER ! LESS 
the volue of the SPECIAL SOFTWARE DISCOUNT 
COUPON we pock with your computer that allows 
you to SAVE OVER $250 off software sale prices! ! 
With only $100 of sovings applied, your net 
computer cost is $39.95! ! 

* C12* DOUBLE SIDED DISKS 79' EA. 

Get these 5'/." Double Sided Floppy Disks 
speciolly designed for the Commodore 128 
Computer (1571 Disk Drive). 100*/. Certified. 
lHailma Warranty. Automatic Lint Cleoning 
Liner included. 1 Box of 10 ■ $9.90 (99' eo.). 5 
Boxes of 10 . $44.50 (89' ea.), 10 Boxes of 10 
•$79.00 (79'ea.). 

13" COLOR MONITOR *149.9S 

Yo' pay only $149.95 when you order this 13" 
COLOR MONITOR. LESS the value of the SPECIAL 
SOFTWARE DISCOUNT COUPON we pock with 
your monitor that allows you to save over $250 off 
software sole prices! ! With only $100 of savings 
opptied, your net color monitor cost is only $49.95. 
(16 Colors). 

Prsmlum Quality 120-140 CPS 
Comstar 10X Printer t14S.OO 

The COMSTAR 10X gives you a 10" corrioge. 120- 
140 CPS. 9 X 9 dot motrix with double strike 
copobility for 18 X 18 dot matrix (neor letter 
quality), high resolution bit imoge (120 x 144 dot 
matrix), underlining, back spacing, left and right 
margin setting, true lower decenders with super 
and subscripts, prints standard, italic, block 
graphics and special characters. It gives you print 
quality ond feotures found on printers costing 
twice OS much!! (Centronics Parallel Interface) 
List $399.00 Sol* tlW.eO. 

4 SLOT EXPAND! R ft tO COLUMN BOARD »4t.9I 

Now you program 80 COLUMNS on the screen at 
one time! Converts your Commodore 64 to 80 
COLUMNS when you plug in the 80 COLUMN 
EXPANSION BOARD!! PLUS 4 slot expander! 
llmltad Ouantltia: Sola t49.«S. Coupon $39.95 

M COLUMNS IN COLOR 
PAP RBOCK WRITER M WORD PROCESSOR tlt.tS 

This PAPERBOCK WRITER 64 WORD PROCESSOR is 
the finest ovoiloble for the COMMODORE 64 
computer! The ULTIMATE FOR PROFESSIONAL 
Word Processing. DISPLAYS 40 or 80 COLUMNS IN 
COLOR or block and white! Simple to operate, 
powerful text editing, complete cursor and 
insert/delete key controls line and paragraph 
insertion, automatic deletion, centering, margin 
settings and output to oil printers! List $99.00. 
SALESlt.tS. Coupon $29.95. 



W* pock a SPECIAL SOFTWAM DISCOUNT 
COUPON with avary COMMODORE M 
COMPUTER, DISK DRIVE. PRINTER, or | 
MONITOR w* Mill ThIt coupon ollotwi you 
to SAVE OVER «»• OFF SALE PRICESII 



(Exampios) 
PROFESSIONAL SOFTWARE 
COIMMODORE 64 



Nome 


lift 


Pap«rClip 


JOT.95 


Coniultont 


$99,95 


Lead«r Board 


$39,95 


The Print Shop 


$44.95 


Holley's Project 


$39 95 


Procticolc (sprsod sheet) 


$59.95 


Voice Command Module 


$79 95 


Nine Prii>ces in Amber 


$32.95 


Super Bowl Sundoy 


$35.00 


Flip and File Oitk Filer 


$24.95 


Pro Joy Stick 


$t9 95 


PortyWore 


$19.95 


Dust Cover 


$ 8 95 


Financial Planner 




Sylvia Porter 


$59.95 


Hardball 


$29,95 


C64 Troubleshoot i 




Repair Guide 


$24 95 



Sole Coupon 

$34,95 
$49 95 
$24,95 
$27,95 
$22,95 
$19 95 
$39,95 
$24 95 
$22 95 
$14,95 
$12 95 
$14.95 
$ 6 95 



$29,95 
$39,95 
$22,95 
$26,95 
$19,95 
$14,95 
$34,95 
$21,95 
$19,95 
$12,95 
$10,00 
$11,95 
$ 4,60 



$38,95 $35,95 
$18 95 $16,95 



$15 95 $12,95 



(See over 100 coupon items in our catalog) 
Write or call for 
[Sample SPECIAL SOFTWARE COUPON! I 



ATTENTION 

Computer Clubs 

We Offer Big Volume Discounts 
CALL TODAY! 



PROTECTO WARRANTY 

All Protecto's products carry a minimum 90 day warranty. 
If anything foils within 90 days from the dote of purchase, 
simply send your product to us via United Parcel Service 
prepaid. We will IMMEDIATELY send you a replocement at 
no charge via United Parcel Service prepaid. This warranty 
proves once again that Wm love Our CuBtomarm, 



• CI 21 COMMODORE COMPUTER «2««.l 

You pay only $289.00 for the CI 28 computer and I 
we include the CI 28 Wordwriter Wordprocessor I 
by Timeworks (Sale $59,95). Thus, your net cost | 
for the CI2e computer is only $229.05. 
List $349.00. SALE tlW.O*. 

340K 1571 COMMOI>ORE 
DISK DRIVE S2S9.00 

Double Sided, Single Disk Drive for C'128 allows | 
you to use C-128 mode plus CPM mode. 17 times | 
faster thon 1541. plus runs all 1541 formats. 
List $349.00. Sol* >2S«.M. 

SUPER AUTO DIAL MODEM S29.95 

Easy to use. Just plug into your Commodore 64 1 
computer and you're ready to transmit ond I 
receive messoges. Easier to use than dialing your I 
telephone, iust push one key on your computer! [ 
Includes exclusive eosy to use program for up and | 
down loading to printer and disk drives, 
Batf In U.S.A. List $99,00, SALE tM.tS. 
Coupon $24. 95. 

VOICE SYNTHESIZER t39.9S 

For Commodore-64 computers. Just plug it in ond I 
you con program words and sentences, odjust I 
volume and pitch, moke talking adventure games, 
sound action gomes and customized talkies!!! 
PLUS ($19.95 value) TEXT TO SPEECH program 
included FREE, just type o word and hear your I 
computer talk — ADD SOUND TO "ZORK", SCOTT 
ADAMS AND OTHER ADVENTURE GAMES! ! (Disk [ 
or tope,) List $89.00. SALE »3t.«S 

12" MAGNAVOX (NAP) SO COLUMN 
MONITOR WITH SOUND S79.9S 

Super High Resolution green screen monitor. 80 I 

columns x 24 lines, easy to read, plus speaker for | 

audio sound included. Fantastic value. 

List $129.00. Sola tTt.tS. 

(C128 coble $19.95. C64, Atari coble $9.95) 

PRINTER/TYPEWRITER 
COMBINATION S229.9S 

"JUKI" Superb letter quality, daisy wheel I 
printer/typewriter combination. Two machines in I 
one — just a flick of the switch. 12" extra large 
corrioge, typewriter keyboord, automatic margin 
control and relocote key, drop in cassette ribbon! 
(90 day warranty) Centronics parallel or RS232 { 
serial port built in (Specify). 

List $349,00, SALE t22«.tS. (Ltd. Oty.) \ 

14" ROB A COMPOSITE 
COLOR MONITOR S239.9S 

Must be used to get 80 columns in color with 80 I 
column computers (C128 - IBM - Apple), (RGB I 
Coble $19,95) Add $1 4,50 shipping. 
List $399.00. SALE $2S«.«J. 



• LOWEST PRICES • IS DAY FREE TRIAL 

• BEST SERVICE IN U.S.A. • ONE DAY EXPRESS MAIL 



PHONE ORDERS 

8 o.m. - 8 p.m. C.S.T. Weekdays 

9 a.m. - 12 noon C.S.T. Saturdays 



• 90 DAY FREE REPLACEMENT WARRANTY 

• OVER 5M PROGRAMS • FREE CATALOGS 



Add $10.00 for shipping, hondling and insurance, Illinois residents 
pleobe odd 6'.% tax. Add $20.00 for CANADA, PUERTO RICO, 
HAWAII ALASKA, APO-FPO orders Conodion orders must be in U S, 
dollors, WE DO NOT EXPORT TO OTHER COUNTRIES, EXCEPT 
CANADA, Enclose Cashier Check, Money Order or Personal Check. 
Allow 1 4 days for delivery, 2 to 7 days for phone orders, I day express 
moil! Prices & Avoilobility subject to change without notice, 
VISA — MASTER CARD — C O D, No, CO D to Canada APO FPO 



We Love Our Customers 

22292 N. Pepper Rd., Barrington, Illinois 60010 

312/382-5244 to order 



240K Apple Compatible 
Computer System • 




APlui 3000 computer system includes 1«2K RAM, 48K ROM 
(32K Microsoft Basic plus 16K ROM Emulator), 160K Laser 
y/*" Disk Drive (Runs Apple ii Software). Magic Window 
Wordprocessor, MagiCalc spreadsheet. Magic Memory 
Database. All for only $399.00 



$ 



Complot« Sysfom 



* 15 Day Free Trial 

ZS^m^ "Ap>"s 3000" 

l^fic WINDOW// I System 

4m AQIC MEMORY J 



399 



00 



MAGICAi 





• CP/M CARTniDGE 
PORT 



• DISK DRIVE 
CONTROLLER INTERFACE 



POWER 

SOUND \ \ ■ "■ SWITCH 

VOLUME ' * 

" COMPOSITE VIDEO 
CASSETTE 
INTERFACE 



Double Immediate Replacement Warranty 

If any of the Aplus 3000 computer system 
equipment foils due to faulty workmanship or 
material within 180 days of purchase we will 
REPLACE it immediately with no service charge! ! 



• Over 10,000 existing Apple' programs * Centronics printer interface included 

• 240K (192K RAM. 48K ROM) • ArtSci's Magic Window 11. Magic Memory, and MagiCalc included 



• 160K Laser 574" Disk Drive (Runs Apple II software 
SPECIFICATIONS 



• RGB (80 columns In color) and composite included 



A plus 3000 Is a complete, self-contained computer based on 
the popular 6502A microprocessor and can tap Into the 
tremendous softwore library of Apple II. Features Include 
192K Bytes RAM. 32KB Enhanced Microsoft BASIC 80 column 
text. 560H X 192V color graphic display, 81 key sculptured 
keyboard and high efficiency switching power supply. Also 
included as standard are Centronics bus printer interface, 
Cassette Interfoce, 4 channel sound generator, ond 5%" 
Apple Compotlble Disk Drive, 

• TEXT 

— 40 columns X 24 row/s or 80 columns X 24 rows softwore 
selectable. 

— 5X7 characters in 7 X 8 matrix. 

— Upper and lower case characters. 

— One of Eight colors for characters/graphics and background. 
Red, Green, Blue, Cyan. Magenta. Yellow. Black and White. 

— Character set with normal, inverse and flashing capabilities. 

• GRAPHICS 

— 280H X 192V 6 colors — Black, White, Violet, Green, Blue. Orange. 

— 280H X 192V 8 colors bit image — Block, White, Red, Green, Blue, Cyan. 
Magenta. Yellow. 

— 560H X 192V 6 colors — Black, White. Violet, Green, Blue. Oronge. (High 
resolution color monitor required) 



More Featurei than Apple ' for leu then Commodore 



Features Aplut 3M0 

RAM 1«2K 

Runs Apple II Softwore Ym 

Function Keys 14 

4 Voice, 6 Octave Sound Ym 

Composite Video , Y»i 

Disk Drive Included 

Numeric Keypad Included 

Video Cable Ineludad 

RGB Color Card Included 

80 Column Card Included 

Centronics Printer Interface Included 

Drive Controller Included 
$1 SO Wordprocessor (Magic Window) Included 

$150 Spreadsheet (MagiCalc) Included 

$60 Database prg. (Magic Memory) included 

Your Cost $399.00 



Apple lie 

64K 

Yes 

None 

No 

Yes 
Extra Cost 
Extra Cost 
Extra Cost 
Extro Cost 
Extra Cost 
Extra Cost 
Extra Cost 
Extra Cost 
Extra Cost 
Extra Cost 



Commodore 
C-128 
128K 
No 
16 
Yes 
Yes 
Extra Cost 
Included 
Extra Cost 
Included 
Included 
Extra Cost 
Included 
Extra Cost 
Extra Cost 
Extra Cost 



$1745.00 $1117.90 



Super Apple Compatible Disk Drive Sale $149.95. 

Quieter, Cooler, Better Disk Drives for your Apple II plus, He, He 
( specify when ordering ) . List $299.95. Sale $149.95. 



IS Day Free Trial — If it doesn't meet your expectations 
within IS days of receipt, just send it back to us UPS 
prepaid and we will refund your purchase price!! 



ACCESSORIES 

2nd Disk Drive 

2 professional analog joysticks 

Z-80 cart, allows CP/M use 

RS232 adapter 

R/F Modulotor (TV hookup) 

RGB cable (RGB Monitor hookup) 

Centronics coble (for Centronics printer) 

Technical reference manual 

80 columns Hi-Res Green Monitor 

80 column Hi-Res RGB Monitor 



LIST 

$299.95 
$ 39.95 
99.95 
99.95 
29.95 
24.95 
34.95 
29.95 
$199.00 
$399.00 



SALE 

$149.95 
$ 24.95 
59.95 
59.95 
19.95 
19.95 
24.95 
19.95 
79.95 



$259.00 



Add $25.00 for shipping and handling!! 

Enclose Coshiers Check. Money Order or Personal Check. Allow 14 
days lor delivery. 2 to 7 days lor phone orders. I day express mail ! 
We accept Viso and MasterCard. We ship CCD to continental 
U.S. addresses only. Add $10 more if C.O.D. 



APPLE ond COMMODORE are regii)»r«d trademarks ol Apple Computer Inc and ComrT>odore Business Machines Inc. respectively 



COMPUTER DIRECT 

We Love Our Customers 

22292 N. Pepper Rd., Barrington, III. 60010 

312/382-5050 to ord 




!lid Your Property 
v> «^>».ght]3' Brush Piles! 




into beautiful FREE mulch 
in less than one hour! 



...with the Amazing New 
SUPER TOMAHAWK Chipper/ 
Shredder,..exclusively from 
Garden Way! 

*/('■ a powerful C'i/pper...handles big 

branches up to 3" in diameter with ease! 
*lt'a an mttlclant S/>r«ddar...turns almost 

any organic matter into perfect mulch and 

compost instantly! 
' Revolutlonarjf N«w Compact Daalgn... 

7 ways better than bulky "old-style" chipper/ 

shredders! 

' Protaumlonal Quality. ..designed, sized and 
priced for the homeowner! 




Garden Way Mfg. Co., Dept. A27S 

102nd St & 9th Ave . Troy. N Y 12180 
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YES! I want to know more about the amazing 
SUPER TOMAHAWK Chipper/Shredder! Please 
send me complete details including prices, models, 
and SPECIAL SAVINGS OFFER right away ' 



Name. 



Address- 
City 



State_ 



Zip. 




1 



DISCOUNT 
PRICES 



QUALITY TOOLS AND 
REPLACEMENT PARTS 

• Save up to 35% Off Retail 

• Complete line of Chainsaws 
and Brushcutters 

• Hard to find parts for 
Cfiainsaws, Lawnmowers 
and Small Engines 

• Table Saws and Band Saws 

• Hand and Shop Tools 

• Repair Manuals and Safety 
Equipment 

• Over 23 Years Experience 

• Full Money Back Guarantee 



SEND FOR YOUR 
FREE CATALOG 



Name 

Address . 

City 

Slate 



Zip. 



ZIP-PENN, DEPT. POM-06 

P.O. BOX 15129 
SACRAMENTO, CA 95851 



Choose from 29 



Career Opportunities 

Gel your Specialized Associate Degree in Business or 
Technology or a Career Diploma at Home in Spare Time 

Now without attending 
school or college, without 
any previous exi>erience, 
you can train for a mon- 
ey-making career... even 
get a Degree or Career Di- 
ploma. Send for free facts 
about the excitin_g career 
program that mterests 
you most. You will re- 
ceive color brochure and 
information on employment opportunities 
in the field you choose. Mail coupon today 
and see how easy it is to train at home for 
a great new career or advancement on 
your present job.Send For Free Facts! ,08zf 



International Correspondence Scliools 

Dept. PBS56 
Scranton, PA 18515 
Please send me Iree lads, color brochure and lull inlormalion 
on how I can study at home lor the career I have chosen I urxler- 
starxl I am under no obligation and no salesman will visit 
CHECK ONE BOX ONLY! 

USOCItTt IN SPECIALIZED ASSOCIATE IN SPECIALIZED 

MJSINESS DEGREE PROGRAMS TECHNOLOGY DEGREE PROGRAMS 

Bus.ness Managemenl _ Civil Engineering Tech 

Accounting i Mechanical Engineenng 

Business ManaQenient TiKtiflOlooy 

wilh oplion in Finance D Electncal Engioewmg 

Business Manaoenieni Technology 

with option in Marketing Electronics Tectinoioov 

CAREER DIPLOMA PROGRAMS 



High School 
' Auto Mechanics 
_ Surveying & Mapping 
. , Oraltit>g 

l" Alt ConOitmning t Retngeiaton 

~ WiWIile Forestry Conservation 

i_ General Law Eniorceinenl 

C Biesel Mechanics 

□ Electrician 

Z2 Small Business Mgnit 



Gun Repair 
Sfnail Engine Repair 
Electronics 

Microcomputer Repair 

Bookkeeping 

Art 

Motorcycle Repair 
Catering Gourmet Cooking 
Computer Programming 
Fitness A Nulnl«on 
; TV VCR Repair 

Afl 



CHT/SUMZIp- 
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(Cdntiiiiicd from ixij/c l-'ll 

with manual transmission up to $1 1 ,833 
for the 5-door LS automatic. Each Inte- 
gra we drove carried the promise of 
high performance in a family-style car. 

The 1.6-liter, dual-overhead-cam en- 
gine redlines at 7000 rpm, providing 
113 hp at 6250 rpm. This 16-valve. 4- 
cylinder plant is already a proven com- 
modity in Japan. Utilizing such techno- 
nifties as hollow camshafts and an 
aluminum block, the engine weighs in 
at only 207 pounds. 

Whether your Integra comes with 
the 5-speed stick or the 4-speed auto- 
matic with a lockup torque converter, 
you'll be able to appreciate the thrust of 
the little 1590-cc whiner. 

With a somewhat dated Honda Civic 
suspension, the Integra has a nice stiff 
feel, and tracks like a slot car with a 
minimum of body roll in high-speed 
cornering. The Integra doesn't isolate 
you from the road. 

As with all Honda products, both 
Acura models feature plenty of usable 
storage space and a fine attention to 
detail fit and finish. Both Legend and 
Integra are tautly constructed, with a 
minimum of noise and vibration enter- 
ing the cockpit. — S.P. 

Chrysler P-Cars 

Chrysler jumps into the teeming sub- 
compact race with two more models for 
(I'lease tiir)i to ixu/c 126) 
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ACURA LEGEND 


GRADE 


COMMENTS 


Acceleration 


A- 


V6 reminds us of Europe- 
an sports sedans 


Handling 


B 


Acceptable for a luxury 
car, sloppy for sports- 
tourer 


Braking 


B + 


Four-wtieel discs, but no 
ABS 


Steering 


B- 


Little road "feel" 


Transmission 


8 + 


Automatic jerky under 
hard acceleration; stick 
shift fine 


Ride 


A 


Quietest, softest ride from 
Japan 


Fuel ecorwmy 


B+ 


19 city. 25 highway 
estimates 


Seating 


B+ 


Five adults feel at home: 
driver s seat too stiff 


Vision 


A 


Outside view has few 
obstructions 


Gauges 
controls 


C 


Gimmicky, complicated 
controls: gauges 
incomplete 


Ventilation 


A+ 


Meets all needs: easy to 
use 


Noise 
@ 55 mph 


A+ 


Exceptionally quiet at all 
speeds: can t hear engine 
at idle 


Cargo 
capacity 


A 


Large trunk: plenty of in- 
car nooks and crannies 


Engine 
serviceability 


A 


All major components 
easily accessed 


Fit and finish 


B+ 


Up to Honda standards 
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Heavy Duty Log Splitters 

8 Ton Electric, 110 volt. «1 110.. $459. 00 

1 2 Ton Splitter, «1 1 25* $689 .00 

16Ton IWodel, #1134* $789.00 

24Ton. Low Profile. #11 42* .. $1 329.00 
* Comes with 2-stage pumps, iieavy duty slides 
& beams and large oil tanks. 



Log Splitter Parts 

11 Gpm 2 stage Pump. «1 01 2 $83.95 

13Gpm2Stage Pump. #1053 1 1 2.95 

16 Gpm 2 Stage Pump, « 1056 1 24.95 

22 Gpm 2 Stage Pump, #1017 $248.00 

Standard 4-W8y Control Valve, #2010 $46.50 

Auto DetentValve, «2020 $49.95 

4x24x2" Welded Cyl. , #902424 $ 1 09 . 95 

5x24x2" Tie Hod Cyl., #909524... $1 95.00 
Much More in Stocit at Low Discount Prices! 



Gas Engines 
Always the Lowest Prices 
And the Largest Selection! 
One 

Year gi r" , 

Warranty! td[*r7 — <C-^J 

Gas 

Engines 

Horizontal 

5 Hp. Tecumseh ^i" shaft. #6051 $1 39.95 

5 Hp. Briggs, shaft. #6052 $1 41 .95 

8 Hp. Tecumseh, cast iron sleeve. 6081 .$1 92.95 

8 Hp. Briggs, 1 shaft. #6080 $222.95 

1 0 Hp. Tecumseh, cast iron sleeve. 601 0 $232.95 
lOHp. Tecumseh, elec start. #60101 ...$289.95 
3-20 Hp. Horizontal A Vertical engines available at 
SUPER LOW DISCOUNT PRICES! 

Vertical 

8 Hp. Briggs, 1 shaft #7080 S217.95 

8 Hp. Tecumseh, cast iron sleeve. 7082 SI 98.95 
10 Hp. Tecumseh. cast iron sleeve. 7010 S221.95 
3-23 hp. horizontal S vertical engines available at 
SUPER LOW DISCOUNT PRICES! 





Honda 
Generators 




other Honda ITiB A \ 
Products Available! HOMHJ^ 

Honda EX1000, 1000 walls of power List $479 
Ship Wt 58 lbs 

Item* 1672 $393.00 

Honda EG1 400. 1 400 watts of power List $509 
Ship Wt 79 Ihs 

Item* 1667 $429.00 

Honda EG2200, 2200 watts of power List $749 
Ship Wt 89 lbs 

ltem# 1668 .<d^ $519.00 





Don't Be Without Power 

Ideal for home- 
owners, farmers 
contractors & 
vacationers. 
1 YearWarranty 

Generators 

40O0 Waft, 8 Hp. Briggs. 3,1 amps . .i 1 ?0 V 1 fi 
amps ?40 volts Lisl $1009 00. Item* 16402 

$422.00 

4000 Watt, w/elec start List Si 1 43 ilem« 16403 

$485.00 

5000 Watt, 1 1 Hp. Briggs. 4? amps . . 1 ?0 V ? 1 
amps i ?40 volts. Lisl Si 1 74 00 Item* 16404 

$599.00 

5000 Watt, w/elec start ListSl 299 Item* 16405 
All are at continuous watt rating. $699.00 

(1 Year Warranty on Above Generators) 




k II Single Spr 

Northern 



Trailer Parts" 

High speed hub & spindle set. 2000 lb capacity 4" 
bolt circle. 4 hole. 2 hubs & 2 spindles, dust caps, 
tapered bearings, lug bolts & cotter pins$37.50/8et 

High speed trailer wheelsS lires. Fits all 4 hole boat 
& snowmobile trailers 

Item* Size Ply Cap Sale tire only 

1211 480x8 4 590 lbs. $23.95 $15.95 

1212 570x8 4 71 5 lbs $33.95 $24.95 
1216 480x12 4 780 lbs $39.95 $24.95 

Trailer springs. 1 >4" wide w/eye center of 25'/?" 
Item* Capacity Springs Leafs Sale 

1250 1000 lbs 2 2 $22.00/pr. 

1251 2000 lbs 2 3 24.00/pr. 

1252 3000 lbs 2 3 27.00/pr. 
Single Spring Set Shackle. Item* 1 255. *1 0.00/pr. 



' S3. 00 freight & handling 

Multi Purpose Pump 

Minhty Max " pumps 1 050 Gph Will push water 99 
ft Fits any qartlen hose Fits any electrir drill or AC/ 
DC motor Iwith roiipler «1090? Iistetl tielowl 
Pumps water /i many other liquids This is a roller 
vane pump with stainless steel '«" shaft No internal 
frirtion so you ran run it dry Comes with surtinn 
strainer I isl $.1? 95 Item* 10901 5.95 
Coupler for Above Pump. Will r.nuplf « 1 0901 to 
any ..Ier!ri. motor Item* 10902 $2.00 




Homelite 
2" Pump 



This pump is equipped with abrasive and chemical 
resistant seals Ideal lor clear water, chemical lert- 
ilizers or chemical transfer Uses 2" suction Pumps 
8400 Gph. with a 28' lift EDPI*^ seals .T hp Briggs 
engine Comes with universal mounting base lor 
permanent installation List S329 95 Sh Wt 37 Ihs 



Itpm* 10996- 



$175.95 



ydraulics 



INC 

801 East Cliff Road, Box 1 21 9, Burnsville, Mn 55337 
Call our order dept. at 1 -800-533-5545 
In Mn call 612-894-8310 
N.C. & S.C. residents, visit our Charlotte store! 
Sale ExDires Phone Orders 

oaic CAf^iica Monday-Thursday 8am-8:30pm 
Jlin6 30 Fridays 8am-6pm. Saturdays 8am-5pm 

1986 We Ship UPS, Bus or Truck 




Order Toll Free 1 -800-533-5545 
Send for a Free catalog or include $6.00 and receive your 
catalog and a Splitter Design Booklet 
Mail To: 

Northern 
Hydraulics 

801 East Cliff Rd. Address 







^^^^ 









Name 



Mn 



Box 1219 
Burnsville 
55337 

Dept.* 9066 



City _ 
State . 



.Zip. 



Please Rush Me My FREE Discount Catalog! 



A Solution 
You Can't Ignore 




A Cathedfaiite horrt^ .'.nr-r 
sets standards, not merely 
tollows them Dome exteriors 
blend with nature and pro- 
vide spactous intenors that 
lift the soul The Cathedralile 
shell can be assembled in a 
day. complies with all 
uniform building codes, 
offers unmatched quality 
and strength, and is heated 
Of cooled (or U to 50% less 
than a conventional home 



Mail to 

CATHEDRALITE DOMES. INC. 
P.O, BOX 2490, WHITE CITY, OB 97503 

Residential use. Commercial use. 

Yes. send your catalog/plans book 

Enclosed is $6.00. 

Name 

Address 




City/State/Zip_ 
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Independence ! 

New Rascal Front Runner 



Medicare 
Approved 




Gives You Instant 
Electric Mobility! 

Heaviest piece is just 23 lbs. 

Guaranteed to pack easily in your car's 
trunk or back seat. Now when you get to 
the store you can do your shopping right 
from your 3 wheeler in style and comlort. 
30 DAY MONEY BACK GUARAN- 
TEE. Send the coupon below for a Free 
Color Catalog and special Introductory 
Prices or call Toll Free: 

1-800-662-4548 



Elertrir Mobility Corp.. Dept. 

1 Wobllity Plaza. Sewell, NJ 08080 

Name 

Address 

St 

Phone 



•19 



Zip 



Book riLout A'un,lnu:M 
Wolds with prices and 
production trade iccrcis 
direct from world's larg- 
est r^,o''l mnnu''.i'turcr. 



CONCRETE MACHINERY COMPANY. 




P 0 BOX A99 HICKORY N C 23601 



SMALL ENGINES 



'iT' 

^■-^ EXAMPLES 

5HP Briggs Horizontal $139 91 

SHPTecumseh Horizontal $199.91 

SVzHPTecumsehVenical $99 9( 

8HP Tecumseh Vedical $199 91 

4000 Watt Generator $449 91 

2 10 IB HP Engines. 500 to 5000 wait 
Generators, all at Discount Prices 

SMALL ENGINE CITY 

2612 Lyndale So Dept PM-6 
Minneapolis. MN 55408, 612/872 4288 



LOWEST PRICE 
In 5 Years ! 



BUY NOW... 
SAVE BIG I 

Use a MAGNATRAC, Crawler to: 
• Build a road or landscape your 
home •Excavate for a basement, 
patio or solar addition •Haul logs, 
clear brush •Dig a swimming pooi 
or pond. ...and Do It All Yourself! 
Do Work For Others In Your 
Spare Time For Extra CASH! 

Sand Today For: 

CATALOG • showing construction 
and uses of "factory -built" Magna- 

trac Crawler Kits $1.00 

PLANS ■ for building a Magnatrac 
from locally made parts $7.00 

STRUCK-KIT, Dept. PfVI66M Cedarburg, Wl 53012 
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( Contimied from page 12i) 

1987, the Plymouth Sundance and the 
Dodge Shadow. The new cars, built in 
similar 2- and 4-door hatchback body 
styles, will compete in the market slot 
between the low priced Horizon/Omni 
and the mid-size Reliant/Omni. 

With a drivetrain based on Chrys- 
ler's redoubtable K-cars, and a chassis 
much like the Laser/Daytcma, the cars 




Acura dealers will stock go-fast and look- 
fast parts from Honda specialist Mugen. 

continue Chrysler's practice of using 
proven designs as building blocks for 
all-new models. 

The engine and transmission are the 
front-drive jjackage that Chrysler uses 
on its midsize models. A 2.2-liter, 135- 
cu.-in., 97-hp inline Four is standard, 
while a 14(i-h]) turbocharged version, 
which pounds out 50 percent more pow- 
er, is the performance option. 

(Pleaae turn to page 128) 
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ACURA INTEGRA GRADE 


COMMENTS 


Acceleration 


A 


16-valve Four a spunky 
performer 


Handling 


B+ 


Surprisingly good for 
price bracket 


Braking 


A 


Four-wheel discs on 
2300-lb. car 


Steering 


B + 


Good road feel; quick, 
accurate response 


Transmission 


B + 


Stick a bit noisy 


Ride 


B 


Too stiff for less "sport- 
ing" occupants 


Fuel economy 


B+ 


25 31 mpg reinforces 
"sport over economy" 
image 


Seating 


B- 


Adequate for the price 
bracket 


Vision 


B t 


Rearview mirror image 
small and distorted 


Gauges/ 
controls 


B + 


Gauges incomplete for 
sports use: controls clear 
and easy to use 


Ventilation 


B + 


AC noisy and weak; air- 
flow good 


Noise 
@ 55 mph 


B 


Sports-tuned exhaust a 
pleasant but constant 
companion 


Cargo 
c:apacity 


B + 


Nominal for a hatchback 


Engine 
serviceability 


A 


Easy access: plenty of 
room to work 


Fit and finish 


B 


Typical for price range: we 
expected more from 
Honda 
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Bppular 

Medhani 



The Excitement Is 
Building! 

• ™' 7985-86 
Catalog 
of 



^ Plans 




From a tool box to a storage shed, a doll 
cradle to glass cabinets, our catalog has 
plans for you in these areas: • Fine Furniture 
• Storage Sheds • Kids' Stuff • For Your V\brk- 
shop • Leisure Time • Outdoor Living 

Plus, choose from hundreds of reprints 
and books on car care, home maintenance, 
boating and more. Send for your catalog today 
and experience the excitement that comes 
from building it yourself. 



TO ORDER Send your name and address 
with check or money order, to: Popular 
Mechanics, Box 1014, Radio City Station, 
New york, N.Y. 10101. 




Colonial Style Garage/Barn— Huge enough 
to hold two" full-size cars in its two separate 
bays. The structure measures 24' x 26 ' with an 
additional 350 square feet on the second floor. 
A 4-foot recessed walkway along the side pro- 
vides excellent space tor wood and garden 
equipment, and a 3-foot overhang in front 
keeps snow from accumulating against the 
garage d(xirs. Plans include an 8-page instruc- 
tion manual and 4 blueprint-size layout sheets 
with: • Overall perspective • Basic wall 
building steps • Construction details for fram- 
ing loft, floor, roof and end gables • Exterior 
finishing details and suggestions for alternate 
versions of the barn. Materials list included. 
(PL-1277-$30.(X). Each additional plan S20.00 
when purchased with first plan.) 

Popular Mechanics is a publication of Hearst Magazines. 

a Division ol the Hearst Corporation 

© 1986 The Hearst Corporation. All rights reserved. 



.22 Cikl. PELLET FIRING TARGET PISTOLS 



95 EACH 




miwn 

Fu'tscefl accufate rcproductio'' 
ot Gefmafiys leqefiflaiv combat 
wtapon Comes 8-shoi 
magazine 



IM-11 

The li,sl Choice ol MAM f*|ffM PIVM 

r.r/Xor»:: NUIi-bUN ff UN 

this realistic Kiion 

"XT^s:::::'.. ■ FREE TARGETS AND 50 

REUSEABLE HARMLESS PELLETS 

Each of these 22 cal pellet finng target weapons ^its and feels like lt>e real thing Each comes 
with targets and 50 reusable pellets No permit is required 

Purctiase price promptly refunded if you are not completely satisfied Jusi S4 95 each plus 95c 
WARAKTEED DISTRIBUTORS, Dept. 646A672 postage and riandling Michigan State resiileiils add sales tax 

County Road 687, Htrtlord, IMichigan 49057 ---«>i----«->--->------i««-»-««-»----«i 

YES, please njsit ine the .22 cal pellet-tiring target pistols I've checked below 
Also include my FREE targets and SO reuseable pellets with each weapon I'm 
enclosing S4 95 pltis9SC lor postage and handling for each target weapon I 'm 
ordenng II I'm not completeiy satisfied you'll refund my money right away 




NaiDc 



Address 



City /State Zip 



S Total 
enclosed 



SEMI AUTOMATIC 
MACHINE PlSTOl 

TARGET MAGNUM 
HEVOLVrfl 

: SNUB-NOSED flEVOLVER 

■ WALTHER 38 

' LUGER 

: COMPf TITlON CLASSIC 
SEMI-AUTOMATIC TARGET 



! LUGER'07 SEMIAUTOMATIC 
: INGRAM M.I1 
SEMIAUTOMATIC 

J MAGNUM ISO 
SEMIAUTOMATIC 

COLT LONG RIflE 
SEMIAUTOMATIC 

LASER SEMI-AUTOMATIC 



NOT SOLO IN NEW YORK CITY NO PERMIT REQUIRED MICHIGAN STATE RESIDENTS ADO SALES TAX 
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Inside, around your heel, Red Wing 
does something special to pull-on boots. 
We stitch in a counter that molds itself to 
the unique shape of your heel as you wear 
the bool Soon it fits as if it was custom made. 

Your foot doesn't slide up and down 
in a Pecos boot the way it does in other 
pull-on boots. 

That's why working men who discov- 
ered Pecos boots two decades ago still 
wear them today Try on a pair and feel the 
comfort yourself. 




VWte for free txodxjre: Red Wing Shoe Company 
419 Bust! Street-Dept PM. Red Wing. MN 55066 
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(Continued from page 126) 

Two proven transmissions are avail- 
able, a 5-speed manual and a 3-speed 
automatic, both widely used on other 
corporation models. 

What all this means to the P-car 
buyer is a new car that is built on major 
parts proven over many miles of cus- 
tomer use — an assurance that is the 
exception when other "completely 
new" models are introduced. — J.D. 

Dodge Dakota 

Dodge's new "mid-size" pickup falls 
somewhere between the compact 
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PLYMOUTH 




Dodge Dakota pickup has 112- to 124-in. 
wheelbase. bVi- or 8-ft. bed, \/6 power. 

Ranger and S-10 trucks and the full-size 
Ram 150. It's much bigger and roomier 
than the Japanese imports. Standard 
engine is a 98-hp, 2.2-liter Four that 
delivers 20 to 25 mpg with a 5-speed 
manual transmission. The optional 125- 
hp, 3.9-liter V6 is a pared-down version 
of Chrysler's proven 318-cu.-in. V8. 
With automatic transmission, the tor- 
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DODGE DAKOTA GRADE 


COIMMENTS 


Acceleration 


A 


Best you can get wittiout a 
massive V8 


Handiing 


B 


A cinch to drive in tight 
spaces 


Braking 


D 


Rear wheels want to \ock 
up on slicl( pavement 


Steering 


B 


Precise: good balance be- 
tween road feel and ease 
of turning the wheel 


Transmission 


A 


Well matched to engine 
and vehicle; needs over- 
drive 


Ride 


B 


Long wheelbase helps, 
unloaded ride a bit firm 


Fuel economy 


C 


A step or two above the 
big pickups 


Seating 


B 


Good room for two; three 
adults a squeeze 


Vision 


A 


Excellent view to side, 
rear and forward over low, 
short hood 


Gauges/ 
controls 


B 


Some gauges hidden by 
wheel rim 


Ventilation 


B 


Car-like vents work well 


Noise 

@ 55 mph 


B 


Rivals many sedans in 
noise control 


Cargo 
capacity 


A 


Pick the long box for all 
you want to carry 


Engine 
serviceability 


C 


High fenders impede get- 
ling both hands on engine 


Fit and finisli 


B 


Excellent on this prototype 
hand-prepped by pros 



SUNDANCE 


GRADE 


COMMENTS 


Acceleration 


A/D 


Turbo, one of the best in 
class; nonturbo lags 
severely 


Handling 


B 


Quick; Chrysler has re- 
fined its front-drive 
chassis 


Braking 


c 


Pair pedal feel, though 
somewhat soft 


Steering 


B 


Faster steering, just like 
imports 


Transmission 


B 


Typical Chrysler fast shifts 


Ride 


C 


Better than Horizon/Omni, 
leans toward firm 


Fuel economy 


B 


Small engine, light chas- 
sis gives good mpg 


Seating 


C 


Best feature is upright 
position 


Vision 


B 


High seat is a good van- 
tage point 


Gauges/ 
controls 


C 


Tilted instrument panel 
looks uneven 


Ventilation 


B 


No one does this better 
than U S makers 


Noise 
@ 55 mph 


D 


High road rumble; little 
wind noise 


Cargo 
capacity 


B 


Lots of room 


Engine 
serviceability 


C 


Typical front-drive space 
squeeze 


Fit and finish 


B 


Prototypes approaching 
Japanese standards 



quey V6's 195 lb. -ft. will haul payloads 
up to 2250 pounds or trailers up to 5500 
pounds. It will also do 0 to 60 in under 
15 seconds. 

A brake proportioning valve helps to 
fight an empty pickup's tendency to 
lock up the rear brakes and skid during 
a panic stop. The valve adjusts pres- 
sure to the rear brakes according to the 
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Chrysler P-cars are solid, tight and quick, t>ut 
transmit lots of road noise to the driver. 

weight over the rear axle. Proportion- 
ing valve or not, I was still able to lock 
up the rear brakes on a gravel road and 
nearly spin out. 

Look for Dodge and other pickup 
manufacturers to introduce full-fledged 
ABS brake systems during the next 
two years. — J.D. 

Dodge Shelby GLH-S 

Chrysler sure knows how to spin a lot of 
variety out of every model it owns, and 
the Dodge Omni is a prime example, 
running from the $5500 Omni America 
stripper to the $8816 GLH Turbo hot 
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rod. Carroll Shelby has raised the per- 
formance ante another notch with his 
new GLH-S model, which adds an in- 
tercooler, almost 30 horses, and $1500 
to the recipe. The result is a 175-hp 
stormer that Shelby claims can beat a 
stock Porsche 944 or Ferrari 308! Other 
additions include Koni adjustable 
struts, 205/50-15 VR-rated Goodyear 
Eagle gatorback radials, neat 15 x 6-in. 
aluminum wheels, driving lights, halo- 
gen headlights, air dam and side spats. 
A blackout grille treatment and tinted 
glass add to the sinister look. Inside, 
there's a "Rally" instrument package 
and leather-wrapped steering wheel 
and shift knob. There's a lot of pei-for- 




Carroll Shelby strikes again with this 1 75-hp 
intercooled version of the Omni. 



mance for the buck here, if you can 
overlook a lot of humble econocar ori- 
gins that can't be hidden by the glitz 
and go. — S.P. 

London Taxi 

Appropriately enough, it was a rainy, 
foggy morning when I went out to 
LondonCoach Inc. in Mount Clemens, 
Michigan, to drive the latest version of 
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DODGE SHELBY 
GLH-S 


GRADE 


COMMENTS 


Acceleration 


A 


Smooth power with grad- 
ual turbo boost 


Handling 


B+ 


Stiffer suspension otters 
improved pertormance 


Braking 


B- 


Upgrade needed for new- 
found power 


Steering 


8+ 


Gatorbacic tires provide 
good turn-In 


Transmission 


B 


Extra elbow-grease need- 
ed to shift 


Ride 


B 


Performance-car rough 


Fuel economy 


B+ 


Good for a hot rod 


Seating 


C 


Little support on fast turns 


Vision 


A 


Econobox greenhouse is 
fine 


Gauges/ 
controls 


B- 


Low-tech 


Ventilation 


C 


Adequate for an econobox 


Noise 
@ 55 mph 


C 


Turn up the radio 


Cargo 
capacity 


B 


Same as stock Omni 


Engine 
serviceability 


B- 


Crowded with new Inter- 
cooler 


Fit and finish 


B + 


Nice paint and striping on 
prototype 
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LONDON TAXI 


GRADE 


COMMENTS 


Acceleration 


C 


4-cylinder power in heavy 
3200-lb. car 




A 


CALCIICIIl dl IIIUUcFdlC lU 

low speed 




D 
w 


rUUI Uiy UtUIT) UfdKcS ICIiU 

to squeak 


Steering 


A 


Precise, good feel; built 

fnr tinht fn^npiiuprc in ritu 

traffic 


Tran^mi^Qinn 

■ IClliOIIIIOOIwll 


c 


'^•^nppri Frtrii mtinmntir 

does the job. no more 


Ride 


B 


F^rpllpnt nn Qmnnth 

roads; throws passengers 
about on rough surfaces 


Fuel economy 


C 


Moderate to poor; 20/23 
mpg 


Seating 


A+ 


Chair high, firm rear seat, 
deeply padded 


Vision 


A-i^ 


Lots of flat glass plus high 
perch 


Gauges/ 
controls 


C 


All there, but housed in 
unimaginative panels 


Ventilation 


B 


A C standard, sliding win- 
dows drop all the way 
down 


Noise 

@ 55 mph 


B 


No luxury sedan, but a 
relief after the roar during 
acceleration 


Cargo 
capacity 


A 


Tiny trunk, but front pas- 
senger seat can be used 


Engine 
serviceability 


A 


Hood and grille swing way 
up, exposing engine 


Fit and finish 


C 


Built for long service, not 
looks 



the original London Taxi, now 27 years 
old. Tall as the average man, at 69'/:; in. , 
but no longer than a compact car (185 
in.), these nimble mini-limousines can 
make a U-turn in an incredible 25 ft. 
Other handy features for taxi use in- 
clude bolt-on fenders and door panels, 
extra heavy-duty suspension, seats for 
three to six passengers (three are fold- 
ing jump seats) and odd counterbal- 
anced door glass that slides up and 
down like a sash window! In London, 




London Taxi aims to replace the Cfiecker as 
the only cab designed for the Job. 

these iron cabs run 10 years and 
750,000 miles (with engine changes) 
compared to the 24 to 36 months and 
300,000 miles for a $10,000 to $11,000 
U.S. cab. LondonCoach hopes that will 
justify the $18,500 price tag. 

In the U.S., London Taxis come with 
2.3-liter Ford 4-cylinder engines and 
automatic transmissions. — J.D. 




A very special 
guide to what 
the exciting world 
of computer and 
electronics kit- 
building can 
do for you. 

The informative Heathi<it Catalog shows 
you more than 450 exciting electronic prod- 
ucts that will challenge, instruct, and enter- 
tain you. You'll find countless kits that you 
can build and enjoy, from computers and 
robots to color 
tv's and a variety of 
home products. 
And each is backed 
by our years of 
expedience and 
our promise, 
"We won't let 
you fail." 



IBM-PC 
Compatible Expandable 
Computers 



HERO- 2000 
Educational 
Robot and 
Courseware 





Send NOW for"^ 
your E 
Heathkit Catalog. 

Send la: Heath Company. DepI 017-422 
Benton Harbor, Michigan 49022 



Crty. 



. State. 



.Zip. 



A subsidiary of Zenith Electronics Cofporaiion CL-784R1 

HeathkitH 



Heom 



Company 
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Jcsep Comanche 4wd with 2 .8-1 Iter V6 is set 
|i|^fbr work and comfort; sticker Is $I5,9Q9. 



COMANCHE 
XLS 

Off- road limo 

COLT VISTA 
4WD 

Family funhouse 

BUICK 

RIVIERA 

TTYPE 

Blinded by science 



This month we've gained a truck 
(Jeep's compact Comanche pickup), 
lost a van (the Chevy Astro), gained a 
luxury coupe (the Buick Riviera), lost a 
performance coupe (the Merkur 
XR4Ti), and soldiered right along with 



the Colt Vista 4-wheel-drive wagon. 

Jeep Comanche 

It would be a tough customer who 
didn't take a shine to the new Jeep 
Comanche. After all, our 4wd longbo.x 
pickup, based on the much-loved and 
well-proven CherokeeAVagoneer se- 
ries, carries a name synonymous with 
durability and go-anywhere tenacity. 
Our first go-around with the Comanche 
came at the chassis-busting Torture 
Test (page 84, Sept. '85), where it 
survived intact and was ranked in the 
middle of the field. 
Out in the real world of everyday 



commuting and weekend cargo hauling, 
the Comanche proves to be as comfort- 
able as it is durable. It should be, too. 
Loaded up with $6859 worth of options, 
the total price skyrockets from a base of 
$9050 to $15,909 for our full-boat XLS 
backroad limo. That doesn't include the 
tachometer or towing package we or- 
dered but didn't receive. The trailer 
hauling gear was retrofitted by the 
local dealer since we already had the 
prerequisite suspension and cooling 
system options in place. 

AMC made a number of wise choices 
in building this series — biasing the ride 
quality toward over-the-road comfort. 




Colt Vista 4wd, a favorite of PIM staff, has 
logged 5000 trouble-free miles so far. 



Plush, all-electronic Buick I7iv<era T Type had 
a few gremliru in the high-tech works. 
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offering a range of plush interior op- 
tions and, most of all, using proven 
components from outside suppliers. 
Our Jeep is powered by the Chevrolet 
2.8-liter V6, a longtime friend that we 
find trustworthy but a little lacking in 
power on a cold morning driveaway. 
AMC's own Four is a thoroughly mod- 
ern engine that may serve just as ably 
where heavy payload is not an issue. 

A supportive set of seats go a long 
way to making the Comanche a plea- 
sure to spend time in. But there are a 
few detracting touches to the interior — 
chintzy chrome switchgear that's en- 
tirely out of place and an annoying 
resonance that surfaces when idling in 
ti-affic, probably from the cab's plastic 
sliding rear window. We do like, how- 
ever, the extra capacity gas tank (23.5 
gallons vs. 16), which gives us a 225- 
mile range between fillups at our aver- 
age 14.1 mpg reading. 

A pickup always seems to find a 
multitude of uses, whether you live in 
the country or the city, and we'd say 
that the Comanche doesn't make you 
suffer during those times you're using it 
as regular transportation. With the 
snowy 4-wheel-drive season over in 
these parts, we'll soon report on its 
towing mettle as the boat-and-trailer 
season approaches. — N.S.M. 

Colt Vista 4wd 

This one's a real crowd-pleaser. The 
kids, especially, love it. The Vista, built 
by Mitsubishi for Dodge and Plymouth 
dealers, looks like a tiny van, but is 
actually a front-drive station wagon 
built on a modified Colt chassis. The 4- 
wheel drive is engaged simply by push- 
ing a button on the shift lever. It's not 
for off-roading, but for the times when 
you need extra traction in snow, sleet 
or rain. 

Leaving one toll booth on my com- 
mute is always an adventure because 
the pavement has been polished smooth 
by millions of jackrabbit starts. In slip- 
pery weather, rear-drive cars slew 
sideways without warning, front-drive 
cars just sort of stand still and gravitate 
slowly to the right, wheels spinning. 
But the Vista 4wd motors merrily away 
from the pack. Of course, this is about 
the only time you'll out-drag anyone in 
the 88-hp Vista. Its dry-pavement per- 
formance is strictly in the appliance 
category. But that's okay. You don't 
buy a Vista to race Porsches. 

We do have a few minor gripes about 
the Vista. Most serious is the feeble 
ventilation system, which can't defog 
the windows when three or more people 
are in the wagon. Most annoying is the 
$195 AM/FM radio. Its range is short 
and FM stations constantly drift out of 
tune, especially when you hit a bump. 
My 13-year-old (who knows about such 
things) points out that, for less money. 



you can get a 4-speaker boom box with 
AM/FM/short wave, graphic equalizers 
and dual cassette decks. We've come to 
expect more quality and value from 
Japanese electronics than we find in 
this Mitsubishi radio. 

Another problem is the central lock- 
ing system, which locks all four doors at 
the turn of a key, but not the cargo 
hatch, which must be locked separate- 
ly. Since there's no visual indication of 
whether the hatch is locked or not, it's 
easy to forget. An oversight in this 
department allowed our $240 radar de- 
tector to be ripped off from the parking 
lot of the local racquet club. 

Otherwise, the Vista's given us 5000 
trouble-free miles, averaging about 18 
mpg in city driving and 25 mpg on the 
highway. We've just discovered a 
crimp in the exhaust pipe, probably 
caused by backing into a high curb. 
When that's straightened out, our fuel 
economy should improve. — W.H. 

Buick Riviera 

The Riviera T Type is doing a short 
stint in our test fleet before moving on 
to Project Car duty. It's received mixed 
reviews, especially the CRT dash dis- 
play. Our Auto Editor (who is begin- 
ning to show his age) really liked the 
CRT, and the whole rest of the Riv, 
pointing out that it is probably the best 
of the new downsized GM luxury cars — 
Cadillac Eldorado and Seville, Olds 
Toronado, and Riviera. Other drivers 
were less enthused. 

For all the convenience we are sup- 
posed to be afforded by the Riviera's 
advanced touch-screen control center, 
it still violates the First Commandment 
of ergonomics — you must take your 
eyes off the road to make any adjust- 
ments. Without any tactile reference 
points, you can't simply slide your fin- 
gers up to the radio, count three push- 
buttons over from the left and tune in 
the 24-hour news station. In fact, try it 
and you may well fire up the defroster 
or call up the average sailcats per mile 
for your last excursion to Budapest. 

If that wasn't trouble enough, you 
often have to shuffle through two or 
three screen menus to reach the control 
you want. And though many settings 
are remembered for short intervals 
when the car is shut off, an overnight 
stop puts everything back to baseline. 

The first sign of malfunction in the 
system was a radio that refused to shut 
off, which also kept the power antenna 
from retracting. Then a hiccup in the oil 
pressure sending unit kept triggering a 
LOW OIL PRESSURE warning. When the 
warning comes up it preempts all other 
screen displays, so you can't adjust 
anything else. Compounding the confu- 
sion was the fact that this leading-edge- 
technology car doesn't carry an oil pres- 
(Pleaxe tunt to page 




The 
biteUlgent 
Wincfciw 
tells alL 



Here's why more and more 
people are choosing the comfort, 
beauty, energy 
savings and 
value of The 
Intelligent 
Window®— 
the one with 
5u^ate® coated glass from PPG. 

It's the exclusive Sungate 
coating: it lets in the sun's light 
and heat, but reflects the heat 
from your 
furnace, and 
the other 
radiant heat 
in your 
home, back, 
into your 
rooms. 
You can 

get the full story on how Sungate 
coated glass works by filling out 
and returning this 
coupon. Or, to 
find out who in 
your area sells 
windows and 
doors with 
Sungate coated 
glass, just call 
1-800-2-GETPPG. 



PPG INDUSTRIES, INC. 

SUNGATE MARKETING GROUP SCI 33 

P.O. BOX 8727 

HARRISBURG,RM7I05 

Please send me more information on how 
windows with Sungate coated glass from PPG 
can add to the beauty, comfort and value of 
my home. 





Name_ 



Address- 



Clty. 



State. 



.Zip- 
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Your home 

workshop 

can PAY-OFF 



Reach For The Stars! 

There is a hidden world in the sky that is now 
within your reach Learn about satellite cominuni- 
cations and equipment from these clear, concise, 
state-of-the art publications. 

Satellites Today 

Baylin and Gaie 

Discusses in laypersons terms the history of satel- 
lite communications, the costs, system compo- 
nents, legal questions, and up-to-date coverage of 
the latest developments in satellites. 
No 22492, $12.95 

The Hidden Signals on Satellite TV 

Harrin0on and Cooper 

This guide details satellite services available and 
how to access non-video transmissions such 
as audio channels, news services, teletext serv- 
ices, and commodity and stock market reports. 
No 22491, $19.95. 

The Home Satellite TV Installation 
and Troubleshooting Manual 

Baylin and Gale 

A comprehensive introduction to satellite com- 
munication theory, component operation, select- 
ing equipment, and the installation and 
troubleshooting of satellite systems 
No. 22496, $29 95. 
To order by phone call 
800-428-SAMS 

Ask for operator 826 ^ m M M ^ 

In Indiana call 317-298-5566 



Product No. 
Quantity 



. Price 

. Shipping _ 



$2,50 



Address . 

City 

Slate 



. Zip . 



Signature 

[J Check or money order enclosed . 

U Bill my credit card n VISA n AE U MC 



Make checks payable to Howard W. Sams & Co. 
Mail this form with payment (o Howard W. Sams & Co. • 
4300 West 62nd Street • Dept DM826 • Indianapolis. IN 
46268 



HAND WOOD CUTTER 



u s Patent 4.327.487 




-1-3.00 Ship* 
Handling 

This new trimmer cuts out a chip. By cutting multiple chips you 
can cut through a larger branch Verv positive cutting action. 
The lips of the jaws meet before the base so they naturally dig 
into the branch, I! s great lor cutting oh stubble on trees, shrubs 
and for dozens ol uses around the yard. 
Send Check or M.O. CHIPPER SALES INC 

for $22.95 to: 19827 W 12 Mile Rd., Suite 257 
Southfleld. Ml 48076 



SECURITY 



12V Spotlight 
Red Lense 
(Emergency Flasher) 



NOZZLE ADAPTORS 




135PSI 



12V Air Compressor 
ORDER AIR-N-LITEr TODAY 

1-800-638-2000 (In Maryland 1-8O0-831-43O0) 
Mastercard and Visa Orders only 
OR Ser«d Check or monev Oder (S29 95 ■ S3 00 Shipping - Handling) 
G'. Lid Always Carry Air-N-Lite" 

Dep( APM Oon l b€ wilhoul Air & Light' 

PO Box 215 Money back guarantee if 

Batti, Pa 18014 returned m 30 dayst 

—A Great Gift Idea— Carry one in your car— 



BIG, 

Earn Extra Income 
Right At 1 



START 
YOUR OWN 

MONEY 
MAKING 
BUSINESS! 




3-IN-1 
Power Feed 

Power Tool . 



FOR 

F4C75 lOOkV. 



Planer Molilep Saw 

Three power tools in one- 
a real money-maker for you! 

The Planer/Molder/Saw is a versatile 
piece of machinery. It turns out prof- 
itable precision molding, trim, floor- 
ing, furniture ... in all popular pat- 
terns. Rips, planes, molds sepa- 
rately ... or all at once. Used by indi- 
vidual home craftsman, cabinet and 
picture framing shops, lumber yards, 
contractors and carpenters. 

Never before has there been a 
three-way, heavy-duty woodworker 
that does so many jobs for so little 
cost. Saws to width, planes to desired 
thickness, and molds to any choice of 
patterns. Cuts any molding pattern 
you desire. Provides trouble-free per- 
formance. And is so simple to operate 
even beginners can use it! 

30dDay FRO Tnal! ExcmNGTAcrs 

NO OBUOATIOM-HO 5AUSMAN WILL CALL 

RUSH COUPON 
TODAY! 



FOLEY-BELSAWCO. 
90832 FIELD BLDG. 
KANSAS CITY. MO. 64111 



II 

3 
% 

\ 



Foley-Belsaw Co. 
90832 Field BIdg. 
Kansas City. Mo. 64111 



□ YES, pleast send me the FREE Booklet thai 
gives me complele facts about your Planer- 
Motder-Saw and full details on how I can qualify 
for a 30-Day Free Trial right in my own shop. I 
understand there is No Obligation and that No 
Salesman will call. 



ttlllll- 



Mtntt- 



I SUM- 



LONG-TERM CAR TESTS 

(ConthiHcd fwm ixtge 1.11) 

sure readout in its gauge mode (just a 
tachometer and voltmeter), so we were 
no better off than the poor guy who has 
only an idiot light. Surely with all that 
electronic capacity, this vital gauge 
could have been included in the T 
Type.— A^.S.M. 

MerkurXR4Tf 

After its initial teething troubles (see 
PM Long-Term Car Tests, page 88, 
April '86), our Merkur delivered anoth- 
er 6000 miles of relatively trouble-free, 
sensual pleasure, delivering 26 mpg 
and consuming its usual quart of oil 
every 1200 miles. 

At 13,500 miles, a heater hose clamp 
vibrated loose, spilling coolant all over 
the place. And by 14,000 miles we noted 
that the 1-2 synchro was getting kind of 
balky and easy to beat on fast shifts. 
Despite these glitches, this German hot 
rod remained the most popular car in 
our fleet. So popular, in fact, that when 
it was left overnight on a street in 
Connecticut, some felon broke the pas- 
senger window and removed the radio 
from the dash, apparently using a chain 
saw. The damage was so extensive that 
we had to go back on our promise never 
to give the car back to Ford. This was a 
shame, as we felt the car was just 
hitting its stride.— W.//. 

Chevrolet Astro 

After several pointed reminders from 
Chevy's long-suffering PR man, we 
returned a somewhat battered Astro 
van with 11,864 miles on the clock. It 
had had a few scrapes with New York 
City traffic and our parking garage. 
Three Firestone Supreme tires had 
been blown out on potholes (a record, 
even for us). Also, the number of minor 
failures was approaching the terminal 
stage. The fuel gauge had become per- 
manently stuck on FULL, causing us to 
estimate fillups by the odometer. The 
speedo was fine, but all the minor 
instruments were performing erratical- 
ly. The seatbelt was unreeling all by 
itself. Four quarts of coolant had es- 
caped to somewhere. And the rattles 
were multiplying like wire coat hangers 
in a dark closet. We'd averaged 12.9 
mpg in the kind of short-haul and com- 
muting use to which vans are put. 

Although we were impressed by the 
Astro's cargo-hauling ability, its gener- 
al comfort level left a lot to be desired, 
and its reliability gave new meaning to 
the Chevy advertising claim that "no 
one sweats the details like Chevrolet." 
We sweated them, too! If our Astro 
was a typical example, GM has a long 
way to go to catch up with general 
American automotive quality levels, 
much less Japanese.— W.//. 
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Changing the transmission 
oil filter, generally a \§iMyy/// 
simple job once the sump panv^;^^^: 
has tjeen removed, is both a ''■ 
regular maintenance procedure 
and an easy fix for some 
types of slippage problems. 



AUTOMATIC 

TRANSMISSION 
IN-CARTUNEUP 



BY PAUL STENQUIST 



Automatic transmission — the 
words alone are enough to bring 
a chill to the heart of most 
Saturday mechanics. Those complex 
conglomerations of valves, clutches, 
bands, planetary gears, bushings, 
shafts, springs and spacers are strictly 
a don't-touch item for most of us. There 
is almost nothing that can ruin one's 
day more quickly than an apparent 
transmission failure. In some cases the 
failure will be accompanied by a strong 
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1 oil filter assembly can be detached from 
valve body by removing two screws. 

odor of rotten eggs and burnt transmis- 
sion fluid. If that happens, you can be 
sure that internal damage has already 
occurred, and a major rebuild or a 
replacement are the only solutions. 

But some transmission problems do 
not immediately lead to internal dam- 
age. And in many cases, the box can be 
repaired easily without removing it 
from the car. In the following sections 
we'll explain in-the-car fixes for several 
common causes of trans problems. 

Low oil level or clogged 
filter screen 

If the trans fluid level drops below the 
pickup, the internal clutch mechanism 
won't apply when you shift to DRIVE. 
The same thing will happen if the fluid 
pickup screen becomes clogged. If you 
rev the engine to make the car move, 
you could bum the clutches or bands. 
That's why it's important to keep an 
eye on fluid level, correct any leaks 
immediately, and change fluid and filter 
at appropriate intervals. 

Fluid and filter change intervals vary 
widely depending on use. GM's latest 
recommendations call for changes ev- 
ery 15,000 miles if the vehicle is used in 
heavy city traffic where outside tem- 
perature regularly reaches 90°, if the 
vehicle is used in a hilly or mountainous 
area, if it's used to pull a trailer, or if 
it's used for commercial service. For 
other uses, the recommendation is 
100,000 miles. 

In actual practice, most cars don't fit 
neatly into one category or the other. 
The 100,000-mile figure applies to a car 
that is only used for long trips in nice 
weather on flat terrain — hardly the 
case for most of us. 

If you're faced with a transmission 
that doesn't respond when you shift to 
DRIVE and you haven't changed the 
filter and fluid within the last 50,000 



miles or so, do it before having the 
car towed to a transmission shop 
(see lead illustration). Since most 
transmissions don't 
have a drain plug, 
you'll have to lower a 
corner of the pan to 
drain the oil, leaving 
two bolts in place in 
the opposite comer. 
Remove them gradu- 
ally as the fluid stops 
draining. The filter is within the pan, 
attached to the valve body (Fig. 1). 

If leakage causes fluid level to drop a 
few quarts or more below normal, fix 
the leak and top off the fluid level 
before you condemn the trans. In some 
cases it won't be damaged. Of course if 
you drive a great distance with the 
trans slipping, you'll burn it up. 

Repairing fluid leaks 

Some causes of fluid loss, including 
front pump seals, require transmission 
removal and disassembly. Others, in- 
cluding rear seal, pan gasket, case po- 
rosity, or trans cooler line leakage can 
frequently be fixed in the car. 

Leaks are sometimes hard to localize 
because the air that passes under the 
car while you're driving tends to spread 
the fluid over a wide area. 

Leaking rear seals are a common 
cause of fluid loss on rear-wheel-drive 
cars. Fluid coats the underside of the 
car behind the transmission, but the 
trans itself will usually be dry. If the 
trans is filled with fluid to the recom- 
mended level, you might be able to spot 
it dripping from the area where the 
driveshaft slips into the transmission 
tailshaft housing. 

In most cases this seal can be re- 



placed without removing the trans from 
the car. Using a boxwrench, unbolt the 
driveshaft from the third member. 
Push the shaft forward to disengage it 
from the rear end's pinion flange. Then, 
with a drain pan positioned under the 
trans rear seal area, pull the driveshaft 
slip joint out of the transmission. 

Inspect the driveshaft slip joint sur- 
face. If it's grooved from friction with 
the trans oil seal, it must be replaced. 

If the slip joint is okay, replacing the 
seal should stop the leak. Use a screw- 
driver or hook-tool to pry the seal from 
the housing if you can do so without 
damaging the housing. Some automak- 
ers and aftermarket tool companies sell 





TV CABLE STUCK 



2 When pulled out and released, the T.V. 
cable should return to Its original position. 



THROTTLE LEVER & 
BRACKET ASSEMBLY 



S Pressing a tab on cable adjuster of some 
CM models will adjust the T.V. cable. 

a special tool for this job. 

Coat the outer casing of the new lip 
seal with a nonhardening gasket adhe- 
sive or RTV and drive it into the 
housing with a large socket or piece of 
pipe that fits closely on the rim of the 
seal. If you can't find a suitable driver, 
you may want to purchase the tool that 
the automaker uses. Once the seal has 
been replaced, reinstall the driveshaft 
and top off the fluid level. 

The lines that join the automatic 
transmission to the cooler in the radia- 
tor are a common source of fluid leak- 
age. This type of leak can be detected 
by fluid wetness near the lines. On 
rear-drive cars this is generally the 
right side of the trans. These steel lines 
will sometimes wear through in spots 
where they come in contact with cross- 
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members or frame parts. When the 
engine is running, you should be able to 
see fluid drip from the damaged line. 

The best fix is to replace the lines 
with new ones from the dealer. In most 
cases these come pre-bent with the 
appropriate fittings on each end. 
1 However, on older cars you might 
I not be able to free the fittings from the 
radiator or transmission. In these 
cases, you can splice a section of heavy- 
duty neoprene hose into the line. Hose 
is available in two sizes, -'/x-in. and 
in. i.d. Check the outside diameter of 
your trans cooler line. Use a hose that 
fits snugly over the steel line. 

Remove a section of the leaking line, 
6 or 7 in. on each side of the leak. Use a 
tubing cutter or a hacksaw. Place a 
drain pan under the line before you cut. 
Install the hose using four screw-type 
clamps. 

The hose must fit snugly. If it slides 
right over the tube, it's too big. Make 
sure at least 6 in. of hose is fitted over 
the tube. Top off the fluid. Then run the 
engine, watch for leaks and recheck 
clamp tightness. Be sure to correct the 
chafing condition that caused the origi- 
nal leak. 

A bad pan gasket is easy to replace 
once it's been diagnosed, but don't use 
RTV or gasket cement as it might clog 
the trans' valve body. 

Misadjusted linkage 

Do the markings on your trans position 
indicator correspond to the transmis- 



COUPLIMG 
LEVER 





5 Connectors that are Jumped to retract Ford ISC plunger are at right fendervvdl. 



4 Front-drive Ford T.V. linkage i$ adjusted 
after loosening trunnion block bolt. 



sion's actual operation? The manual 
linkage must be adjusted so that the 
engine will start in the park and NEU- 
TKAL positions only, and the pointer on 
the indicator quadrant should line up in 
each range. If the linkage is maladjust- 
ed, an internal fluid pressure leak can 
occur at the shifter valve. This causes 
slippage and clutch and band failure. If 
misadjustment is e.xtreme, the car may 
not move at all in DRiVK. 

To adjust the linkage on most cars, 
just place the selector lever in PARK, 
disconnect the linkage from the trans, 
locate the trans shift lever in PARK and 
then shorten or lengthen the linkage 
until it fits on the trans shift rod. On 
cable linkages, the cable adjuster is 
used to change the linkage length. On 
rod linkages there is usually a rod that 
screws in or out of its rod end or a stud 
and nut that slide in a slot. Some 
linkages, including Fords, are adjusted 
in the DRIVE position. If a visual check 
doesn't reveal the adjustment mecha- 
nism, consult a shop manual. 

Damaged T.V. cable 

The throttle valve cable joins your 
trans to the carburetor or fuel-injection 
throttle body. This linkage moves a 
valve in the trans that regulates fluid 
pressure according to throttle opening. 

You'll find this mechanism on many 
automatic transmission cars. Some 
Foi'ds have a I'od linkage. 

A sticking or binding T.V. cable can 
cause delayed or full-throttle-only up- 
shifts. To check the cable on late-model 
GM cars, run the engine at idle with the 
trans selector in NEUTRAL and the 
parking brake applied. Pull the engine 
end of the cable through the cable 



terminal and then release it (Fig. 2). It 
should return to the closed throttle 
position against the cable terminal. 

If the cable sticks and doesn't return 
to the cable terminals, check for a sharp 
bend in the cable, a damaged cable ' 
housing, a burr on the T.V. link, a bent 
T.V. link, misalignment of the throttle i 
lever and bracket assembly, a damaged 
or binding throttle lever and bracket 
assembly, or an unhooked throttle le- 
ver spring. By examining the cable and 
observing the cable and linkage in ac- 
tion, you can usually spot the problem 
area. Correct by replacing the cable, by 
removing bun-s with a file or sandpa- 
per, by straightening sharp bends or by 
eliminating alignment problems. 

GM T.V. cable 

If the cable is misadjusted, it can cause 
delayed, early or slipping shifts, and 
prevent manual downshifts. 

To adjust the cable on a gas-engine 
GM car with reai'-wheel drive, turn off 
the engine. Then depress the readjust 
tab at the cable adjuster assembly and 
move the slider back through the fit- 
ting, away from the throttle body, until 
it stops against the fitting. Release the 
readjust tab, open the carb lever to the 
full throttle {wsition and release (Fig. 
3). This will automatically adjust the 
cable. 

Check for sticking or binding as de- 
scribed above. Then road-test the vehi- 
cle to make sure the problem is fixed. 

Ford T.V. cable 

To adjust a T. V. cable on a front-wheel- 
drive Ford with any engine except the 
2.3-liter CFI, run the car until the 
engine reaches normal operating tem- 
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perature. Turn off all accessories and 
check idle speed to make sure it con- 
forms to the sjjee on the underhood 
Vehicle Emission Control Information 
label. The throttle lever must be off of 
the choke fast-idle cam. 

Loosen the bolt on the sliding trun- 
nion block on the T.V. control rod 
assembly (Fig. 4) at least one turn. 
Remove any corrosion from the control 
rod so that the trunnion block slides 
freely on the rod. Then, with the engine 
idling and the trans selector in park, 
rotate the transaxle T.V. control lever 
up using one finger. This should posi- 
tion the T.V. control lever against its 
internal idle stop. Without relaxing the 
force on the control lever, tighten the 
bolt on the trunnion block to between 7 
and 11 ft.-lb. 

On front-wheel-drive Fords with the 
2.3-liter CFI, warm the engine as 
above, then hold the throttle open to 
maintain 1000 rpm while pressing light- 
ly on the idle speed control (ISC) motor 
shaft. After the shaft retracts com- 
pletely, release the throttle and quickly 
unplug the ISC motor connector. Ad- 
just the linkage as above, then recon- 
nect the ISC motor. 

To adjust the cable on a rear-drive 
Ford with the AOD transmission and 
no ISC, adjust curb idle to spec, posi- 
tion the trans selector in NEUTRAL, 
apply the parking brake and unscrew 
the linkage lever adjusting screw until 
the end of the screw is flush with the 
face of the lever. Then turn the screw in 
until a .005-in. feeler gauge fits snugly 
between the end of the screw and the 
throttle lever. Before checking clear- 
ance, push the linkage lever forward 
and release it. Do not apply any load on 
the levers while checking the gap. Once 
the gap is correct, turn the adjusting 
screw an additional three turns. If you 
can't turn it three turns, one turn will 
do. If you can't get at least one turn, 
you'll have to adjust the linkage at the 
transmission. See your shop manual. 

If your AOD-equipped Ford has an 
ISC motor, locate the Self Test Connec- 
tor and Self Test Input Connector in 
the engine compartment. On most cars 
they're in the area of the passenger- 
side fender well. Connect a jumper wire 
between the STI connector and the 
Signal Return Ground on the Self Test 
Connector (Fig. 5). Turn the ignition 
key to the run position without starting 
the engine. This will cause the ISC 
plunger to retract. Turn off the key and 
remove the jumper wire and the air 
cleaner. Then adjust the T.V. linkage 
as described above. 




A Vacuum modulator Is located on the 
trammislon case, above the pan flange. 

Chrysler T.V. cable 

To adjust the T.V. cable on a front- 
wheel-drive Chrysler, warm the engine 
until it is off fa.st idle, then loosen the 
adjustment bracket lock screw. The 
bracket should slide in its slot. If it 
won't, disassemble and clean or repair 
both the bracket and the case boss 
sliding surfaces. 

Slide the bracket toward the engine 
as far as it will go. Release the bracket 
and move the throttle lever fully to the 
right against its stop. Then tighten the 
adjusting bracket lock screw to 9 ft.-lb. 
Test cable operation by moving the 
transaxle throttle lever forward and 
then slowly releasing it. It should re- 
turn fully rearward. 

Chrysler Torqueflite transmissions 
use a rod linkage to control the throttle 
valve. To adjust, warm the engine until 
the earb is off the fast-idle cam, then set 
the idle speed according to directions on 
the Vehicle Emission Control Infoma- 
tion sticker. Make sure the linkage is 
free to move. If not, clean and repair it. 

Once you're sure engine temperature 
and idle speed are okay and the linkage 
is free to move, raise the car to gain 
access to the trans throttle lever, tak- 
ing all normal safety precautions. Then 
loosen the adjustment swivel lock 
screw. The swivel must be free to slide 
along the flat end of the throttle rod. 
Hold the trans lever firmly forward 
against its internal stop and tighten the 




7 Shift-control governor can often be re- 
moved with transmission still In the car. 



swivel lock screw to 8 ft.-lb. Lubricate 
the upper and lower bellcrank pivot 
areas with a thin coating of multipur- 
pose grease. 

Test to make sure the linkage moves 
freely by moving the throttle rod rear- 
ward and slowly releasing it. It should 
return fully forward. 

Vacuum modulator failure 

Some cars, particularly older ones, are 
equipped with a vacuum modulator that 
controls shift points and harshness. The 
device, a diaphragm controlled by en- 
gine vacuum, moves a valve in the 
transmission. It can be found on the 
outside of the transmission case and 
looks like the diaphragm that controls 
advance on a distributor (Fig. 6). It's 
joined to the intake manifold or carb 
base by a vacuum tube. Vehicles 
equipped with this include all pre- 1981 
Fords, late-model rear-drive Fords 
with C-3 or C-5 (no overdrive) trans- 
missions, Chevettes, GM A-cars with 4- 
speed transaxles, and most pre-1983 
GM cars. 

Symptoms of modulator failure in- 
clude harsh and delayed upshifts or no 
upshifts. A soft and early upshift from 
SECOND to THIRD Can also be a modula- 
tor problem. Sometimes, when the 
modulator diaphragm tears, fluid is 
drawn into the engine, causing exhaust 
smoke and low fluid level. An engine 
vacuum leak can make the car perform 
as though the modulator is bad. 

If you replace a modulator, make 
sure the 0-ring is in place on the new 
unit. 

Other do-it-yourself fixes 

There are a few other trans components 
that can be serviced in the car. While 
space does not allow complete coverage 
of repair procedures here, these jobs 
are detailed in both manufacturer's and 
general service manuals. 

On many transmissions, the gover- 
nor, a device that controls shifts in 
regard to engine speed, can be removed 
and replaced without trans disassembly 
(Fig. 7). A bad governor will usually 
cause the trans to remain in FIRST. If 
the governor seals leak, shift points 
may be higher than normal. 

Dirt in the valve body — a network of 
valves and passages that control trans 
operation — can cause a wide variety of 
shift problems. Although valve body 
failures are not very common, they can 
occur. On most cars, the valve body can 
be removed from underneath once the 
shift mechanism, oil pan and filter have 
been removed. IN 
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Why Are We Giving Away 
Famous BodyFlex-IF'^ Jjjk 
Home Gyms 



for 
only 



$9499 



Hard to believe, but true! 

A leading New York firm will give away its most expen- 
sive home exercise machines— the best-selling GFX 
BodyFlex-II — for the astonishing publicity price of 
only $9.49 to every person who writes to the company 
address (below) before midnight, August 30, 1986. 

This original publicity ad must accompany 
your request. No copies or photostats. 

These are the same famous GFX BodyFlex-lI 
Home Gyms nationally advertised in leading media 
comparable to those sold by others for many times 
the price. 

BodyFlex combines functions to save you time 
You get not only a superb muscular workout.., 
you also receive tip-top aerobic conditioning! That 
means you can flatten your tummy, tone your arms, 
trim your thighs, slim your waistline, firm your but- 
tocks, develop your chest and energize your cardio- 
vascular system— fl// on one machine! 

Achieve a shape that looks great in designer jeans and 
bikinis — in just minutes a day. Even melt down fat and 
tone up muscles while you watch your favorite TV 
show. When you're through, BodyFlex hides away in 
a closet or under the bed. 

Bio-engineered of precision tubular steel, with durable 
tension springs and smooth rolling seat, plus a fully 
padded seat, which is soft as a cloud! No wonder the 
GFX BodyFlex-Il is the fastest selling and most expen- 
sive home exercise machine ever sold by this famous 




Lose FAT and FLAB... 



in just 
10 minutes a day 

with the BODYFLEX'" 
Miracle Tone-Upl 

You can't look and feel attractive 
without good muscle tone! Now start 
getting rid of embarrassing bumps, 
bulges, large stomacfi, flabby breasts 
and buttocks— the BODYFLEX way! In 
just 10-minutes-a-day you can begin 
to feel younger, fight cellulite build- 
up, look like a million dollars in a bikini 
—and start enjoying the time of your 
life! Results are GUARANTEED for 
men, women, teens— or money back. 




tACK OF GOOD 
MuSClC TONC 



W'tM 0000 

MuSCif TONE 



Melt fat and flab 
away the 10-minute 
BODYFLEX way! 
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multi-million-dollar New York firm. 

These Home Gyms will not be sold at this publicity 
price by the company in any store. There is a limit of 
two (2) per address at this orice, but if your request is 
mailed early enough (before August 25) you may order 
up to five. Each machine is covered by the company's 
full one-year money-back guarantee. 

Mail this original publicity ad (no copies or photostats) 
together with your name and address and $9.49 for 
each BodyFlex-11. Add only $5 shipping and handling 
per machine. (New York residents add sales tax.) Allow 
up to 6-8 weeks for shipment. Make check payable to 
RTM Co. Mail to: RTM BODYFLEX HOME GYM, 
Dept. 114-1 10, Box 1781, Hiclisville, New York 11802. 

(A21110) 

® 1»86 flalloler Lid . 1200 Shimas Drive. Wntbury. N Y 11590 



NEW/AUTO 



Have welder, will travel Tip-top tapper 




Portable MIG wire-feed welder runs on two 1 2-volt car tiatterles. 



If you're a shade tree me- 
chanic, Mother Nature may 
shield you from the sun, but 
don't expect her to toss in a 
220-volt outlet. Here's an al- 
ternative — the Century Por- 
table MIG wire-feed welder 
runs on two 12-volt batter- 
ies. Weighing just 35 



pounds, it's easy to tote. The 
welder can handle anything 
from 18-gauge to '/j-in. steel 
in one pass. If you're in the 
market for an MIG welder, 
you can get information from 
Century Mfg., 9231 Penn 
Ave. S., Minneapolis, MN 
55431. -Bob Berger 




Rebuild kits IrKlude all parts to 
renew starters, alternators. 



For self-starters 

Even if you've got the time 
to rebuild a starter or alter- 
nator, it's almost impossible 
to locate the small parts 
needed. Quick Start kits now 
make this possible, and come 
with clear instructions. 
They're a real money-saver 
when compared to replacing 
a complete starter, alterna- 
tor or solenoid. Starter kits 
are $16.50 through parts 
stores. Contact National 
Quick Start Sales, 1269 Chi- 
cago Dr., Wyoming, MI 
49509. 



Your electric drill will really 
earn its keep when you start 
using a Push-Puil Tapper to 
thread holes or rejuvenate 
damaged threads. It has a 
gear train that pi-ovides a 7:1 
speed reduction. By grasp- 
ing the front of the Tapper, 
the tap will turn clockwise 
and cut the thread. When 
you finish, holding the rear 
part of the Tapper and pull- 
ing will unwind the tap. 
Price is $80 from American 
Gator, 111 Ea.st Michigan 
Ave., P.O. Box 395, Augus- 
ta, MI 49012. 




Push-Pull Tapper gives 7:1 gear 
reduction and is reversible. 



Hot and cold 

Brinsdon Sunartic SCH-10 
refrigerator/warmer plugs 
into a 12-volt cigaret lighter 
and will chill food to 25° or 
warm it to 150°. It has a 10- 
liter capacity and can adapt 
to 110-volt AC power 
sources. It's $134.95 at True 
Value Hardware stores, or 
directly thi'ough Brinsdon 
Corp., 275 Fairchild Ave., 
No. 105, Chico, CA 95926. 




The 1 2-volt hot/cold chest draws 
less power than a 50-w. txjib. 




Evaporator in compressed air 
line ends moisture problems. 



No more tears 

The Pneumatic Liquid Evap- 
orator eliminates moisture in 
a compressed air supply be- 
fore it reaches the spray 
gun. The evaporator (No. 
BT-8100) and filters can be 
ordered from Borroughs 
Tool & Equipment Corp., 
2429 North Burdick St., Kal- 
amazoo, MI 49007, for $41. 



PuJI-down shade cuts glare and 
eyestrain while driving. 



Shady deal 

This compact, retractable 
window shade clips to the 
top edge of door glass while 
suction cup or Velcro holds 
shade's bottom edge. The 14 
X 20-in. punched vinyl shade 
material allows clear, easy 
vision through the shade, 
while reducing glare by 75 
percent. The unit sells for 
$8.99 from Rainbow Custom 
Products Inc., 181 Gemini 
Ave., Brea, CA 92621. IM 
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^ FLANNEL^ 

CAR COVERS 
AT BIG SAVINGS! 




f I Complete size range r't 'V ' :^ f ? 1; 



all pieces zinc-plated 
tor rust resistance 



Because of a generous trade 
agreement ... volume 
purctiasing . . . direct shipping 
... and no middleman profits 
... we can now offer you ttie 
"1001 HARDWARE SHOP" at 
the Incredible price of just 
S9.77I Similar units sell in 
stores for up to 2 or 3 times 
this special price. And look at 
all you get. There are sheet 
metal screws. Machine bolts. 
Machine screws. Wood 
screws. Cotter pins. Hex nuts. 
Flat washers. Even split wash- 
ers! 1001 rugged fasteners in 
all. Virtually everything you'll 
ever need tor home proiects. 
Rx-up jobs. Auto repairs. Hob- 
by needs. Or office main- 




Just about any nut. bolt, screw, 
washer and cotter pin you 'll 
ever need all ready to neatly 
oroanize in one fieavy-duty 
cabinet Ideal lor honne proiects' 



AMAZING OFFER 
read this ad to find out why 
...and learn about your 

2 FREE GIFTS! 

tenance. All easy to organize in 
one 25-tray non-spill poly- 
styrene cabinet. Discount 
Hardware will not make the 
"1001 HARDWARE SHOP" 
available in any store. This 



offer is available only by mail. 
And please rush your order to 
avoid disappointment. 
Because of currency fluctua- 
tions we may not be able to 
hold this price much longer! 
Your order will be shipped Im- 
mediately on a full 30-day trial 
period. The 2 FREE GIFTS de- 
scribed below will accompany 
each order. If for any reason 
you are not satisfied — not truly 
amazed at all you get — simply 
send the "1001 HARDWARE 
SHOP" back for a prompt re- 
fund. But keep the 2 FREE 
GIFTS for giving us a trial. 
That's our GUARANTEE! No 
questions asked. Mail the 
handy coupon today! 



These Free Gifts are yours to keep no matter what! 




FREE 

$2.50 value 17'/5 
X 24" Specifica- 
tion Chart. Tells 
you everything 
you neea to 
know about nuts 
bolts, screws, 
i washers and 
{ I other fasteners 
for a quick, pro- 
fessional job ,. . 
every time! 




FREE 

S2,95 value 
Sandpaper Assort- 
ment. A must for 
every home work- 
shop. Compre- 
hensive assortment 
includes rough, 
moderate and fine- 
textured sandpapers 
to give your next 
project that fine 
finished look! 



Mall to: Discount Hardware, Inc. • P.O. Box 323 • Maple Grove MN 55369 



PUBLIC NOTICE REQUEST FORM 



Mall to: 

Discount Hardware, Inc. 

P.O. 80x323 

Maple Grove, MN 55369 

YES! I want to get orga- 
nized. Please rush me 
-lOOl HARD- 
WARE SHOP(Sr at the low 
price of just $9.77 each 
plus S2. 97 shipping & han- 
dling per unit. I understand 
if I'm not completely satis- 
fied I can return the prod- 
uct within 30 days for a full 
no-questions asked re- 
fund. Furthermore, I 
understand that I can keep 
my 2 FREE GIFTS no mat- 
ter what! 



Check One: 

□ My check or money order is enctosed for the full antount. (MN 
residents add 6% sales tax.) 

□ Please charge 
to my □ MasterCard □ VISA 

□ American Express 



Card No,. 



.Exp, Date. 



JUST Signature X_ 



*9 



n 



(Signature required on all charge orders) 



Name. 



Address. 



plusS2.97 
Shipping & 
Itandling , , , 
less than '/5 of ruv 
what you'd exped ^v- 
to pay at retail 
hardware stores! State 



-Zp- 



[ □ Pleiise send me more Information on your "1001 Hardware Shop" J 
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Fttorf «••»•' 

First qiialf<yi 
Soft and 
dbraMe.' 



Your expensive car deserves high quality 
protection THIS goodi Nothing flimsy about 
this cover! It's a strong, durable 65% 
polyester, 35% cotton blend. Guards against 
dust, snow, frost, sun, air pollutants, tree 
sap, etc. Soft flannel nap protects car finish. 
Stretch ends provide snug, secure fit. Ideal 
for daily use or long-term storage. Pair of 
tie-down straps for strong winds. Color: 
light blue. Includes zippered carrying case, 
MMSUTMiiMts: Sumpw to buofitr. Uhm W-IS" 
»xtn ImglHar OK* f i f wrtpimilir h un f tn, wagm 
mo Ms or pn-13S9 can. 

Mfr.lJst:*89.95 SAtk 
Liquidation Price . . . 

Item H- 1201 -8084-006 S&H: S3 50 

iWfr. Ust:*94.95 
UqiMatioii Price . 

item H I 201 8084-014 S&H; S3 50 

IWfr.Urt:*111.95 $CO 
LlquMatkHi Pric* . . . 

item H-1 201 8084-022 S&H $3.50 

Mfr.lJst:*124.95 
Liquidation Prfca . . 

Item H 1 201 -8084 030 S&H: S3.50 

Mfr.Ust*134.9S $7Q 
UquldaHon Price ... #9 

Item H-1 201 -8084-048 S&H: »3 50 

Rllfr.Llst:*59.9S 
Liquidation Price . 

item H-1 201 -8084-055 S&H: S3 50 



SMALL 

13'9" 



MEDIUM 



LARGE 

ICO" 



X-IARGE 

17'6" 



JUMBO 



MOTOR- 
CYCLE 



»55 



*B9 



*26 



Credit card customers can 
order by phone. 24 hours 
a day. 7 days a week. 

Toli-Free: 1-800-328-0609 

Your chwck is welcome' 
No delays m oaiets paid by check- 
Sales outside continental U.S. are sutiject to special 
conditians Please can Of write lo inquire 



C.O.M.B. Direct Marketing Corp. Item H-1 201 

14605 2Bth Ave. N./Minnupolii. MN 6B441-3397 

Send Car Coveris) shown below. Add S3. 50 each for ship, 
handling (Minnesota residents add 6% sales tax. Sorry, 
no C.O.D. orders.) 

Send SMAU @ S49 ea Item H- 1 201 -8084-006 

Send MEDIUM @ S55ea. Item H-1 201 -8084-01 4 

Send LARGE @ S59 ea Item H-1 201 -8084-022 

Send X-LARGE @ $69 ea Item H-1201-8084-030 

Send JUMBO @ S79 ea Item H- 1 201 -8084-048 

Send CYCLE @ $26 ea Item H-1201-8084-055 

□ My check or money order is enclosed. (No delays in 
processing orders paid by check, thanks to TeleCheck ) 
Charge to my □ VISA" □ MasterCard^. . 

Acct No , F^p ' 

PLEASE PRINT CLEARLY 

Name — . , . 

Address , 

City 

State 



-ZIP. 



Phone. 



Sign Here 



CaOaMaBa 



Direct Marketing Corp. 



14606 28th Avenue North 
Minnaapolia. MinneioU 66441-3397 



r 
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DRAIN YOUR ENGINE S OIL 
WITH THE TOUCH 

OF A FINGER — 




ENGINE OIL 
DRAIN VALVE 



PICNIC 
PATIO 




TABtE 
PLAN 




REPLACES YOUR OIL 
DRAIN PLUG. 

QUICK, EASY, CLEAN. 

PROTECTIVE SAFETY LOCK 

SIZES TO FIT MOST CARS 
AND LIGHT TRUCKS. 



' TONY'S TOOL BOX • DEPT. 75 
I 850 PLYMOUTH DRIVE GILROY, 
I 



PLEASE SEND_ 



I Add $1 00 For Postage & H 
(or ea. order 

ICARD# 

I NAME 

j ADDRESS 

I CITY 

^AUTO YR. 



.1 at $14.95. 



'^^^fs 14.95 EACH, SAVE WHEN YOU BUY TWO 
- J oR MORE. 2 FOR $24.95, 3 FOR $34.95 

PLEASE PROVIDE YOUR AUTO(S) YEAR, 

MAKE, MODEL AND ENGINE SIZE. 

OA 95020 CA. 

RESIDENTS 

2 at $24.95 3 at $34.95 ADD61/5*TAX 



CHECK OR MONEY ORDER □ VISA □ MASTERCARD □ 
EXP. DATE 



STATE 



ZIP 



MAKE 



MODEL 



_ENG. SIZE ■ 




Dome 
Home 
Kits 

Affordable. Ready to Assemble. 

A Monterey Dome is the home for all seasons. Engi- 
neered in kit form for the novice builder. All parts are precut 
and color coded 

Send now (or Monterey Dome* 100 page color Catalog 
ft Plena Book. $6.00. 



Please aend roy 100 page copy of Monterey Domes 
Catalog A Plana Book. Enclosed Is S6.00. 
Also please send me the Monterey Domes Basic Home 
Assembfy Manual for an additional S5.00. Thank You. 



Address 

CItyStala/ZIp 



Send Td MONTEREY DOMES 

1760 Chicago Ave.. 
Riverside, Calif 92517 



AQ6 



1 



BUILD YOUR OWN 
ROCKET MOTORS! 

* 40 POUNDS THRUST! 

* FIFTY CENTS EACH! 

* BUILD A DOZEN IN AN EVENING! 

Writi lor OUT catalog ind wa II isfld r«l I 
WOmme »MPIE it m iMrtc Ignlltr aw VOtJ CM 
MJU(£ YOURSELF Im maHrult rou tl find iround Kit IWftt. 

Send S2.00 lo 
Depi PM6 THE TILEFUTE CMPMATIOII, 
1 1620 KUtWng SL SumymnH. CilH. 92388 



SUPER OFFER 




Synchronous 
Drive Motor 

7Z-RPM 



$14.75 



ITEM 10-1033 
Add $4 Shpg. 

AUarOF POWER IN A SMAU PACKAGE! 

• 11S-VAC, 60<:ycle, 0.4-amps. Torque 150 oz./ 
in. Capacitor furnished. Requires 25(k>hm re- 
sistor (rmt turn.). 2" long shaft w/ 3/8" and 5/16" 
(Sameters. Remoi/eable worm gear. Rapid start 
/stop, reverse. Continuous duty. Size 4-1/4" 
diam. x 7-1/4". Shpg. 10 lt>s. 

BURDEN'S SUHPLUS C£NT£R-m-22B-3407 

1000 West "0" / Sox e2209-PM I Uncoln, NE 6850) 
S£ND FOR FREE EQUtPUeNT CATALOGI « 



Pill CATALOG 

Outstanding How-To, Electronics, 

Computer, Aviation, and 
Automotive books! Over 700 titles. 
TAB BOOKS Inc. dept pmx 6fi 

P.O. Box 40, Blue Riiige Summit, PA 17214 



Imagine if you will, this exclusive piece of art made of 2x4'sl 
A functional picnic patio tattle Everyorw seated is in visual and 
voice contact Octagon seats 8 adults. Lazy susan. umbrella 
holder 7'1' across. Fully IHustratad for cutting assembling plus 
a matenal list Patented. $10.00 check or money order USA S's. 
Money Back Guarantee 

THOM'S, INC. D«pt. 8 
2012 Wilkin* • Uunl, Montana S9044 



METEORITES 

From around the solar system, 
genuine meteorite specimens 
are available for the first lime. 
BUYING / SELLING / TRADING 
ROKRT X. HAAE - METEOMTE MAN 
Box 27527. Tucson, AZ 85726 
Mttst send SI "lor a lull color cttilos 
Relundable lirsi ord$r 





Portable Stawn daaiMr 

steam in 60 saconds 

CLEAN: 

EnglnM, Air FIHars, Lawn Modwra. 

3-yr guarantse on lire box, coils. Uses liq- 
uid soap, propane lirad. W(. 1 20 lbs. Auxil. 
pump required on low water pressure. 
WIOCO MFQ. INC., DapL M-17 
P.O. Box O, 940 Waat Braadwn, 
Jwkaon, Wyoming S3001 . 



BUILD SUPER BIKES 

New no weld system High perlor- 

mance designs. Build witti stan- 
dard bike parts and aluminum 
tube SI .00 tor brochure and list 
of plans 

E.T. Cycia 




SAVINGS t 



HUOE SAVINGS ON CENTRAL HBAT A AIR 

OKATtR Ht-TCCH COMTOHT. UUZItM HICTIIOIIIC COM- 

, Twx. UHD n mm comums. mm anuuuu n io« 

MFa OmiCT MMCK. MVmrroUTOrUTUTVSWWM. 

iHtMT coMKrvanoM coMctrre. eerr. m. 

tn SUMMIT MDM MAB. UUmmCIVILLI. OA. MM 



Repair Air ComprMsors- 

•j Install plant air systems. Very 

■f.^ lew trained in ttiis field. Two 

iT»nuals tell how. Beginners 
manual plus advanced technical 
manual Both for $15.00. post- 
paki to all SO states, (^4o COO's. 
Outskle U.S A. Add $2.00) 
Alr-Poww, PO Box 1411 
Hickory, N.C. 28601 




BUILD 
YOUR OWN 




up lo 14' diameter 



Stermgt Shad • Qi a bo - Q raanhou— 
PlaytKMJM ■ Faad Enetoeur* • Carport • artd More. 

Simplified BuiWmg System, 2 Hour Frame Up 
Kit IfKiudes 1 1 Steel Conrwciors and Plans 
Only $16-95 delivered in 48 slates 
2 or More Sets Onty $14J6 each 
Cal. Restdems Add 6% 

WINNICK ENTERPRISES 

Dept. PM6 
2133 Delia Lane 
Anahem. Ca. 82802 
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WOODWORKING MACHINES 
5 in 1 Combination 



WITH ELECTRIC MOTOR WHICH 
DEVELOPS 3 HP 
•34" LATHE 
•10" TABLE SAW 

• 11» DISC SANDER 

• 16H VERTICAL 

DRILL PRESS 

• HORIZONTAL 
DRILL PRESS 





VERY IMPORTAS 

The only machine built with 

A. ALL CAST IRON TABLES 

B. HEAVY DUTY DESIGN 

C. DEVELOPS 3 HP MOTOR 

D. BUILT AS AN INDUSTRIAL 
MACHINE 

ONE PLACE FOR ALL YOUR NEEDS . 

CALL NOWII! FOR FREE GIFT 
Toll Free (1-600) 421-2467 

IN CALIFORNIA CALL COLLECT (213) 549-0761 

D VISA O MASTERCARD □ MONEY ORDER 
PLANT 

MASTER WOODCRAFT CO. 

800 SPRUCE LAKE DRIVE • P C BOX 669 
HARBOR CITY, CA 90710 

I A RepublioLagun Group) 

Dealership Available 



IT S A 
MIXER! 




$49.95 

+$10 UPS & 
handling 

Capacity- 160 lbs 
cement! 
Non- 
Toxic 
drum-mix 
feed, 
seed, 
chemicals 
etc. 



'MC/VISA 
ORDERS 
Call toll free 
USA: 1-800-344-2525 ext 456 
nj 1-800-368-8181 ext 456 



$1,000'S WEEKLY 



Home Business Directory 
Exciting Free Details. Write: 
Box 2019-PM 
New York, NY 10163 



USE 
ZIP CODES 
WHEN ANSWERING 
ADS 
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Authorized Liquidator 




5 ASSORTED KNIVES 
GUARANTEED VALUE 
OF $69.95 OR MORE! 




Add to your present kitchen knives with a 
variety of famous Chicago Cutlery knives. 
Walnut handles have slight blemishes, but 
the blades are all first quality. Upon order- 
ing, we'll send a mix ol FIVE knives ranging 
from a 3" parer, to a 10" chefs knife. All 
have full-length tangs, razor-sharp edges 
and walnut handles. Now get a real bargain 
at liquidation savings! 

Comparable Value . »69.95 



Liquidation Price 



»29 



Hem H I 232-7004-757 Ship, handling S4 00 



Credit card customers can 
order by phone, 24 hours 
a day, 7 days a week. 

Toil-Free: 1 




800-328-0609 



Your check is welcome! 
No delays on orden paid by check. 

Sales outside continental U.S. are subject to special 
conditions. Please call or write to inquire. 



CO. M B. Direct Marketing Corp. Item H-1232 

1460& 28th Ave. N, /Minneapolis. MN 55441-3397 

Send Assorted 5-Pc. Knife Sel(8) Item H I 232 7004 

757 at S29 per set plus S4 per set (or shipping, handling 
{Minnesota residents add 6% sales tax Sorry, no C O D 

orders } 

O My check or money order is enclosed (No delays in 
processing orders paid by check, thanks to TeleCheck f 
Charge to my □ VISA" □ MasterCard^ 

Acci No Exp- 

PLEASE PRINT CLEARLY 
Name ■ ■ - , ■■ — ■ 

Address 

Ctiy 



Phone - 



_L 



Sign Here 



COMB 



Diract Markating Corp. 



AuthorUed Liquidator 
14605 28th Avanua Noftfi 
Minneapolis. Minnesota 55441-3397 



Th e Hom ebullt 

JET HELICOPTER 

LOW-COST DISIONS /ASSIMIIY Mf THODS / FlICHT MINCIPIIS 
• Cariiei one perton-plui • Verticil lake-otf 4 lan<lin| 
I Hand-tool construction • Can b« down wiihoui 
I license • Uses low -cost fuel 
coNsrRucrioN i info, manual 

— Compltttly illuslroretf — 
Only fIt.OO' 




TMt Helicopter Experimenters 



A ratuabte (ource of 
e flailgns « data • matrtoOi • luppUart 
for the folory-Knoj hebbyiit 
Fully llluilrated. Only SlO.OO* 



NEW! 

An extraordinary Kit Helicopter! 
Details s«r>t with book orders. 



PlOflj/occeiiOry i 
IJ or FREE i 
VS wder' 



P.O. Box SO 
^H£LiniAfrj Rideiwood, MD 21139 

X'-,»:^'|-^,r MCA 




Stiff etrningtitra cash instantly pius receive a 30°g discount on a pair 
c cusf lor con^lon K'-app shoes to' youfsetf from the largest flirecl selling shoe 
compa^/ (fi the entire country Over 20.000 sales people iihe yourself are 
making money every day selling trom our full color catalog teaiunng ovef 250 
attraclivestyles'ormcrandwo'nenir^cludingdress. casual Morh safety and 
outdoor styes Knapp*<ij serdyouacomp-ete FREE SELLING KIT. mciudmg 
e.e'yt^irg you need to get started earnirg extra money immediateiy There is 
no risk *hen you sei. Krapp shoes We soppor: Our sales people *iih free 
naming and back our shoes Mitri an unconditional money back guarantee 
No cost' Uo obngation' Stndcoupon todtyff 

Tnofftas McCaHrey, KNAPP SHOES One Knapp Centre 
Oept 5767, Brodcton. MA 02401 

Name 

Address 

C:t, 

Tsi No 



Slate 



. Zip 



America works in Knapp shoe* , 



Do It Yourself 

DOMES 



Build your anraaive. energy-efficient dome using 
our complete, fully-engineered kit Or, you can save 
money by purchasing just our plans and heavy- 
duty, easy-to-use connector system, and cut your 
own lumber Catalog, $6 

TImberllne Geodesies— PM6 
2015 Blake, Berkeley, CA 94704 
(415) 849-4481 



BASEMENT T 

FLUSHES UP To sewer or 
No Digging Up Floors 
Install It Yoursell - Anywhere 
Write McPherson, Inc., Dept. 16 
Box 15133 Tampa, Florida 3361 




W»90,€»rt'99 



95* 




go cart 



olt-together kits 

^ New Go Cart kits lrom'M.95*. 

Fr.ifT>«- Ooty. Kit A. 
NO WELDING! 

Kit B engine) *229.95* 
Kil C: (with 3 hp 

engine) »329.»5* 
Kit O: (S hp engine, nose cone 
ft spoiler) *3S9.95* 
5£N0 M lor catatogu* end FftEE coupon* lo 

01 40S Oept. PM-6 ElUlom, Ne. 611022 
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— ClASSIFIED^ — 
ADVERTOEIWIEWTS 



Sophie Gronowicz, Classified Sales Manager Dorothy Nolan, Classified Service Manager 
Rate: $6.70 per word payable in advance each insertion. Minimum insertion ten words. 
Bold face capitalized words — $1.00 per word additional (First word set in Bold Face at no 
extra charge, Zip Code Free.) Centered Headlines in All Bold-Face Letters — $45.00. 
The next available issue to place an advertisement in America's No. 1 Classified Section is AUGUST. The closing is JUNE Stta. 
Send remittance payable and order to Popular Mechanics, Classified Depaitment, 224 West 57th Street, New York, New York 10019. 
Please indicate Heading under which ad is to appear. As a consumer service and in cooperation with our mail-order advertisers 
who use post office box addresses for their convenience in handling your order. Popular Mechanics 
maintains a register of such mail-order advertisers containing their complete names and street addresses. 
Advertisers using P.O. Box nunlber must furnish complete name and street address for our records. 
To avoid delay in the publication of your ad, please send samples and descriptive materials with your request. 



PLEASE NOTE: WE HAVE 142 CLASSIFICATIONS TO CHOOSE FROM. 
FOR OUR UST WRITE TO ADDRESS ABOVE AND REQUEST OUR ORDER FORM. 



PUBLISHER'S MART 
BOOKS « publication! 



EARN extra income at home ... Let us help . . . Free 
Details. Panaglobe, Box 60237. Savannah. GA 31419^0237 



FREEI!) Amazing — burnable — bricks ! Anyone can 
make, "from throwaways" Guaranteed booklet $4.95. Box 
22S16M. Milwaukle. OR 97222. 



SAVE on parts for L^wnmowers, Minibikes, Karts. Chain- 
saws. Small Engines. THOUSANDS OF PARTS. Send $3 00 
For Catalog. Sav-On Parts, P.O. Box 231 . Somerville. Mass 
02145 



pObUSH your book! Join our successful Authors. All 
subjects invited. Publicity, advertising, t>eautiful books. 
Send for fact-filled booklet and free manuscript report. 
Carlton Press, Dept. PM, 1 1 West 32 Street, New York 10001 



HOW! To! And Self-Improvement Bboks! Catalog $1.00! 
LFU Enterprises, Box 1S6-PM. Macclesfield. North Carolina 
27852 



CAN YOU WIN AT THE RACES? Yes, by usiing NEW AND 
REVOLUTIONARY TOTE BOARD ODOS CHANGE STRATE- 

QES along with simple handicapping factors. Odds 
bhanges were recorded over an 18year period at 11 different 
tracks on over 60.000 horses running in over 6.700 races 
Analysis of this inlormation and basic past performance data 
has yielded FOUR PROFITABLE WINNING PATTERNS. For 
complete report, send $35 00 to; Dac Publishing, Dept. 14, 
Box 44156. Cincinnati, OH 45244 



CHILO SUPPORT legally reduced. Support yourself. Box 
467. Wauconda. IL 60084 



AFFORDABLE Books for every Interest Group Free 
Brochure SASE: Walker, PM6, 532 Reddick Road, Newport 
News, VA 23602 



FINANCIAL INDEPENDENCE on your terfns! Free 
information. Scully Enterprises, 2228 El Camino Real, Suite 
137, San Mateo, CA 94403 



SELL YOUR IDEAS. Unlimited income Free details Green 
Valley Publishing, Box 2874, Uredo. TX 78041. 



START YOUR OWN MAILORDER BUSINESS AT HOME 
AND BECOME WEALTHY. THIS AMAZING BOOK SHOWS 
YOO HOW. WRITE FOR FREE DETAILS NOW. JBT 
DISTRIBUTION COMPANY, 33 164th STREET, CALUMET 
CITY, ILUNOIS 60409 



GUIDE to Seven Profitable Home Businesses. Free Details. 
Helton Publications. Route 1 , Davis City, Iowa 50065 



KNOW YOUR RK3HTS REGARDING HAZARDOUS CHEM- 
ICALS. Manufacturing employees covered under new OSHA 
Standard. Send $7.95 for ihformative booklet Landisville 
Publishing. Box 36, Landisville, PA 17538. 



STOP SMOKING TODAYIf! For booklet send $3.00 and 
SASE to: R C.O. Publications; P.O. Box 8821, Toledo, Ohio 
43623 



SAVE Money! Keep Better Records. Details: $2.00. Box 
421 . New Hope, Alabama 35760 
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TRAVEL THE WORLD 
AND MAKE MONEY DOING IT 
IF WORKING on board a merchant-cargo-ship while 
sailing to exotic ports, making a lot of money sounds good 
to you act now while the shipping industry still needs young 
men. I did it you can do it to For information on how to enroll 
in United States Merchant Sea-Men Schools with room, 
board and all tuitions paid Send $7 95 to: Pacific Imports, 
118 14st, Manhattan Beach, California 90266 Money Back 
Guarantee. For more information call 1-213-545-1690. 



GUIDE TO AMEmCANA AND COLLECTIBLES - one of the 

finest books for collectors. Fully illustrated, 575 pages lists 
25,000 current prices in over 250 categories. A must for 
antique dealers Send $12.95 plus $2.40 pSh to: JMK 
Marketing, 7548 Cabrillo, La Jolla. CA 92037 



MAGAZINES 



NEW! Unique. Informative. Quarterly magazine devoted to 
airgun enthusiasts. Subscribe Today! $15 — 1 yr., $19 — 
Foreign. VisafMastercard (915) 356-5065. Airgun News & 
Report, Box 711, Comanche, TX 76442. 



COUNTRY MUSIC PEOPLE profiled in "Spotlight on 
Country" magazine Ten issues, $15.00 91-24 88th Rd — 
Dept. 245. Woodhaven, NY 11421 



CATALOGS 



KTTESI Free Color Catalog. Choose from over 100 unusual 
and innovative kites. Into Tfie Wind, 2047M Broadway, 
Boulder. CO 80302 



BUY KNIVES, CUTLERY ITEMS at wholesale. Save up to 
60%. Huge Selection, Satisfaction Guaranteed, Fast Service 
Catalog $2 00 First Class Smoky Mountain Knife Works, 
Box 714PM, Sevierville, IN 37862. 



FREE tool catalog. Toolline, 817 New York Ave., 
Martinsburg. WV 25401 



BOOMERANGS— INCREDIBLE RETURNS! Unique Sport 
. . . Today's Exciting Hobby' FREE 10th Anniversary Catalog. 
World s Best! BoomerangMan. 1806-1 N. Third, Monroe, LA 
71201-4222 



FREE CATALOG— BEST IN THE INDUSTRY 
A COMPLETE CAMERA STORE IN A CATALOG 

ONE of the World's Great Catalogs, and it is photographic. 
Send to: Porter s Camera Store. Inc , Box 628. Dept PM, 
Cedar Falls. Iowa 50613 for your Free Copy (U S Only). 112 
tabloid size pages filled with 3,500 items many of them 
exclusive and very unusual. Plus popular brand cameras, 
lenses, flash, etc. at discount prices. Huge inventory, fast 
service, great packaging. You must see it to believe it Order 
your Free copy today. 



POPULAR MECHANICS "PLANS AND IDEAS" CATA- 
LOG #1700 — Hundreds of ideas on workshop projects, 
plans for shop tools, storage houses, boats, furniture, toys — 
just about everything! Send $1.50 to: POPULAR 
MECHANICS P.O. BOX 1014, RADIO CITY STA., NEW 
YORK, N.Y. 10101 



AUTOMOBILES 



FREE AUTOMOTIVE SECURITY CATALOG: Largest se- 
lection available. Do-It- Yourself. Pagers, alarms, hood/locks, 
glass detectors. Allow 4 weeks. Immediate Delivery. Send 
$1.00 Automotive Security Equipment, Dept 2. P.O. Box 
382, Plainview, New York 11803 



"CALIFORNIA STRAP" Tailgate Increase gas mileage, 
visibility with great "NEW LOOK". Write: RYKO, Box 583, 
Cloverdale, Ca 95425 



200 MPG CARBURETORS: FACt or FRAUD? Do they 
exist? Complete SPECIAL REPORT gives test results, 
diagrams, specilications. ORDER TODAY. Send $8.00 to: 
TDC, Dept 686A. 304 San Miguel, St. Charles, Mo. 63303. 
UNCONDITIONAL MONEYBACK GUARANTEE. 



AVOID DANGEROUS REPAIRS to your Automobile 
Guaranteed Report $6. D-Tech Research, Autornotive 
Division, Box 462, Lineville, AL 36266. 



DOUBLfe GAS MILEAGE with new Vapor Carburetor' 
Guaranteed. Build your own. Free Details. Write: HBE-PM. 
Bdx 263, Owen Sound. Ontario. Canada N4K 5P3. 



SUMMER CARLISLE 86. Collector Car Flea Ivlarket Buy, 
sell; cars, parts June 19-22 Carlisle Pennsylvania 
Fairgrounds. The Flea Marketeers, 1000 Bryn Mawr Road, 
Carlisle, PA 17013-1588, Phone: (717) 243-7855 



EUROPEAN STYLE SECRET! Buy Mercedes Behz, Jag- 
uar, BMW below cost Send self addressed envelope stamp. 
E. Hunter Company,. Inc., P.O Box 71 21 3. New Orieans. LA 
70172 



LEARN AUTOMOBILE WINDOW ENGRAVING for fun & 

profit Autoglass, Box 06651 , Ft Myers, FL 33906 



CHROME BUMPER REPAIR KIT - Retouch scrapes. Stop 
corrosion! $49 95 Postpaid All-State Welding. 8024 William, 
Clarendon Hills, Illinois 60514. 



SPOT car problems early $1 00; Kurt Bakley, Box 1624. 
Eustis, Florida 32727 



BUY GOVT SEIZED VEHICLES FROM $100. COR- 
VETTES, Imports, Mercedes, Now Available In Your Area. 
For Information 1 -800-826-4355. 



FREE Government Surplus. Directory $200 McKinney, 
4462 Camino de la Plaza, San Diego, CA 92173 



CARBURETOR Research Report $10.00 Southern 
Arizona High Mileage Carburetor Group. PMA, P.O. Box 
23129, Tucson, AZ 85734-3129 



AUTO SUPPUES A EQUIPMENT 



AUTO VACUUM WTTH UGHT NOW $i3.95. CA residents 
add 6% sales tax. Send check to; Media Enterprise, P.O. Box 
1116, Escondido, CA 92025 



AUTO Back Up Buzzer Alarm Warns, Alerts, When Back- 
ing Car Easily Installed. Guaranteed. $18.00. $3.00 
Handling Attco. 20614 Normandie, Torrance. CA 90508-2 



PARTS: Army Jeep and truck parts Spare Parts & 
Equipment Co., P.O. Box 751, Lexington, Kentucky 40587- 
0751 



CARPETS, top, shocks, suspension parts for all cars 1935- 
1980. Free catalogue Kanter Auto Pniducts, 76P Monroe, 
Boonlon, NJ 07005. 800-526-1096 



MICRON Ring Valve Job In a Can Guaranteed. $14 95 Two 
$2500 Postpaid. Harvco, 1492 West Alameda Avenue, 
Denver, CO 80223 



CORVAIR Parts - Over 4500 CORVAIR parts - 400 page 
catalog - $4.00; Clark's CORVAIR Parts, Inc . Rt2, Shelburne, 
Mass. 01370 - 413-625-9776 



(Continued on next page) 
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AinO SUPPUiS A EQUIPMENT 



AUTOiWOnVE ENQMM.DHttMD LUBKD 
GASOUNE NEED Ulj n i OA l WrM: Bte 4S>. Fmm, 
Michigan 46026 

FM I Cm Muu : iU»OWyE AUTO ACCeteOHEg. P,0. 

Bm 3488, Framingham. Mass. 01701 or call (617) 877-6106 



MOTALOY ring valve job while driving. Guaranteed. 
$10.00 two $18.00. Postpaid. Andris, Box 34061, San 
Francisco. CA 94134. Dept. A 



ALTERNIKIQR Qanaralor RBliiilldln0 Boo4c. PrIOa: 
Hsdsiund Enfllneering, Box ZBOfe*. 1^ Vegas. NV 8912R 

mmSH SPOHtSCAR ^AATS • ah, jaguar MGi, 
TrntMlini. COMPUTTE SELEptlON OF fflSTORAIION 

PARTS AND ACCESSORIES. MTERIOrt, BODY, ENGINE, 
AND ELfCmiCAL 400 PAGE CATALOG $7X0, (203) 655- 

•731. SPORTS a Classics^ mc, si2 boston post 

WMOb OBT. W, OMMi Cr SMSS 



MetORCVCLES, MOTbRSCOOraiS ft 
SUPPUES 



00 KARTS, Miniblltes, Atv's. Kits. Parts. Engines. Lowest 
prices. Largest Selection. 72 Page Catalog $3.00. 
Refundable Kan World. Dept C. MSS Men t or Awa.. 

Painesvllle, Ohio 44077 

MMBIKE Kits-$49.00. Go-Karts. Frames, Engines. Wheels, 
Clutches. Tires, including AMF and Universal Moped Parts. 
More Paita-Raduead Prioae. 1966 Wholaeale Catalog-$2m 
Qo4(arts & Kits. P.O. Box 548, CloMr. lil 076244548 

ENGINES, clutches, tires Wholesale catalog SlJlU, 
lArenbo-Azusa. Danville. Illinois 61B32. 



AVIATION, HANG GUDING 



AVIATION BOOKS- Free catalog : Rutaall A»Mion Boohh 
RO. Box Q. Beattyvllle. KY 41311 

OBHQN'Aiild AkfiliMtii HviQ QHdifia SknpRSvtf 

|HifalleMinabrochura2$ie.MoCoyAlioraft.Sullea43,BaxJ, 
Manhattai Beach, CA 90266 



AltnOATS 15 To 250 Horsepower. Hovercraft. Airdrives. 
Kits. Hulls kilounts, Engines. Propeileis. Plans. Accessories. 
Natioiiwlda Dalivaiy. Catalog $2.oa Sportaoalt. Box 188A. 
IMMr,OiWwnM 74866 



WnCB MtCmFT SUmY Homebuildan CMitog tSM. 
TMing, Ceanwa H w. HardiiMfas, 800^l-942& 




NMA wiiblwna. taya, gHb, collaottilaa. CMog S1.26. 
RataMMilt. ConadorTtanda, Box 361, Diylon, Ohio 4S40B 



CHAHFiWFB Color Photogiapii And CoSactiblaa 

CtMog $1.50. Space Collection, Box 1236P. Cocoa. FL 
9!S22 



^CHWLIFWBFR crew ramembered. Orignai mission patch. 



HOVERCRAFT 



HOVERCRAFT Plans All Sizes. Catalog.$i.OO. Universal 
HoMranii, BiXK SM* Cbniovi, Htoola S1S4S 



HOVEROMn' KANB a PUHJCMIONi CMiog. $1 m 
Lansing A aio Marina , PjO. Box 17866, Lanalng. MioMgan 

48909 

AEROCAR Amadng Hovercraft buiK eaaliy with oidlnary 

tools Lawnmower engine power. Carries one man plus. 
Hovers, flies forward, t>ackward. Sideways over land/snow- 
/water. Complete construction plans and brochure. $t0 9S. 
Aero-Projects, Box 51 1BPM. Clinton, New Jersey 06809. 

CO HOVERCRAFT Only $1,500.00, Details. Box 1336. 
Morgantown. WV 26S07-1336 



HOVERCRAFT bifotlnalionm Plans $25. Nsolaric. 

SURPLUS SNOWMOBILE ENGINES New 22HP TMn. 

EiaeMC Start. Carburetor. Only S250 Detaila SIM. 
rilfdwla ch . Box 14444, Long Beach. CA 90803 

. BUIJIiiaiir Hovercraft in 2 waata at OIK ihopa<Homrcnlt 
dpanMng Compiwqr, Box 206^ Duncan, OK 736344806. 406- 
28S42S7. 

UNBAR PARTS • Tubes. Transistors. ModHlMllona. 
MRF4S5 $12. MRF454 $16, MRF477 $11. Catalog. RFPC, 
Box 700. San Marcos. CA 92069. (619) 7440728 

POUCE Scanners, Baaroai. Ragtncy. HPR, Box 19224^ 

Denver, CO 80219. 

CB MOOFKATIONSI Frequencies, sliders. FM. amplifiers, 
booka, Uta, r^wirs, high-pertonnanoaaceaaaorlea. Catalog 
82: CMI, Box SISOOM, PlKwnbi. AZ 68046 



C8 MOOIFK:aTI0NSI Unear Planbooit, Kits $1.00 
nhmdabta. APS, POB 283, NmqKMtRI 08840. 4ai-S4M627 



ELECTRONICS 



ELECTRONIC DEVKES for SECURITY, 
C0UWTER8URVHI I ANCE. and PERSONALPROTECTION. 
Giant slxtiMour page ctalogiia SIM. HUNIiHIl^ Bex 
12822. Winaton^alani. NC 27117-88B2. 



nSCmOWC i ai iilog 300 pagaa, aaiwl SMOi Hant/a. 100 
North 401 Snal. Newport, PA 17074-1106 



MQHT VISION SCtJPES. Reconditioned Military units. 
Both Starlight (Passive) and Infrared (Active) C^atalogs 
$4.00. STAND Components. P.O. Box 6274. San Bernardino. 
CA 90412, (7141 8834728. 



MiaaiM WRBTAmO? Find otrt 1M. 
Qnwiiai i iiai a i w aa aijii li wiiaiil t Nahn) tl raiiil nai lnuili a, 
Rouia IP, Canon, GA305SO. 

COMPUIBRSftSOPllllAWB . 



U SS W AS oW w a w fl l af dwaiabafgalna. Hard to find Kama. 
Huge aalaellon. Faat Saniea Fiw Catalog. Dynamic, Bm 
690. Hickavllla. N.Y. IIMH 



FRfeEl Uaa 300 Baud Modami "Fanlaay Plaia" Shoppkig! 
(618)8404086 



FREE Programs!! Commodores' Apples,' ADAM.' IBMpc's 
TRS80'8ni99-4A/Timexes. EZHAEZRA, Box S222MJU, San 
Oiago,9210& 



60 +C84/Appie prog rams (specify) on »SdW( only $6,001 
Sofknaliih Bex 133PM, Fiaano. CA 93707 

STEREO. CASteTTE TAPES, ETC 



LOWEST Possible Prices On All Major Brands Of Home Hi- 
R md VUao EqulpmanL Call for Price. Global El a ct ro n l ca , 
4^8 ARMHiwrie Rd-. Cadartiunl. N.Y. 11518, 6164954909 



TV A VIDEO EQUIPMENT 
NOTICE: USE OF CERTAIN ITEMS IN THIS 
CLAS8VICATK>N REQUIRES STATION 
AUTHORIZATION. 



UNUBIMLVIdaaa natawnaWaaiyMr VMaoSHnlll Not 
XnraM Fraa caWog. Vegua Video, Bex PMSas, San una 



CABLE TV CONVERTERS & EQUIPMENT. Plans and 
parts. Build or buy. SEND SASE. C&D Electronics. P.O. Box 
1402, Dept. PM. Hope, Arkwwas 71801 



Vmo Moves. Saigalnal VH& Bala. Catalog Sim 

Toiwar. OunkMi. MD 207544213 



SATELLITE SYSTEMS . . . Lowest prices in the nation! 
Send brand. Model to: 2002 innovia. Inc., Box 2002. 
Qaidnanilt, NV 88410. (BOOl 8184888 Exi 619. 



CABLC TV OOilWBIIBI& eiiaiMlaad lowaal prloaa in 

U.S. Jarrold. Hanriln. ZanHh-nMny ethers! Lowest dealer 
prices! Orders shipped within 24 hours! MasterCard — ^Vlsa — 
C.O.D. accepted Free catalog— call (800) 345-8927 onlyl 
Pacific Cable Co.. Inc.. 7325i/i Reseda Blvd.. #113. Raaada. 
CA 81836. AI eOiar MomwHon, eal (nS) 71M814. 



. iULOVovrO«M8MaintTVRIcsMng8y«aniAndS«Mt 
Intlnieaan maniwh, dnwH boarda, Hial Sand atamped 
anwalopa tor hitonnailon: XANDI, Box 2S647, Dept. 28V. 
TanipB,AZ66a8£ 



CABLE TV Supplies. Satellite Equipment. Do-it-yourself 
books. Catalog $1 . Shojiki Corp., 1 327M Niagara St., Niagara 
FaHa. NY 14303 



MULTV«HANNEL MICROWAVE T.V. ANTENNAS-Llfetime 
warranty-Complete dish system $89.9S. Send check or 
money order to: KAS ELECTRONICS, P.O. Box 34522PM, 
Phoenix, Az. 85067. $2.00 credit on all phone oMers (602) 
83IHW40. Free Brochura-SASE. VISAMastercardACO.D.'s 



SATELLITE Olsh Ibr 850.00. Plans $20.00 PMS. P.O. Box 

23129 Tucson A7 85734-31?9 



CAIIIIPBHSftTRAMaiS-iaTS,P|A»<S 



BUlU) VOUR OWN - Travel Trailer - Rfth Whealar • 
MotortHMna-Camper - Pickup Cover - Plans - Pattems-IQIa- 
Catalog SI - QIan-L R-V's. 91S2PM Rosecrans. Box 766, 
BaMewar, CA 90708, 



BOATS, OUTBOAROS, TRAILERS, ft 
. KtTS 



BOAT KITS - PLANS - PATTERNS - World s Urgest 
Catalog - 200 Designs - 40th year - 8/80' - Plywood - 
Fiberglass Steel - POWERBOATS - Cruisers - Houaaboata - 
Hydroplanes - Runabouts - Ouckboats. Canoes, Kayaks - 
SAILBOATS - Daysailers - Trallersailers Multihulls - 
SUPPLIES - Epoxies - Polyeeters-Ck>th - Foam - Fastenings 
• CATALOG - $3.00 (AInnall $5.00) - includes free 
lnta;na<lona lpaalg nCal a log.(Ain»purBoaltuildlngBoofc 
88j00)i. CUHNCMFr, 18^ Aqialana, Tohaaianda, NY 
1418a 



BOAT Plans - Patterns - Kits - Hundreds of designs - 7 /55' - 
Sailboats - Powerboats - Sportfishers - Houseboats - Row- 
boats - Duckboats - Basstx>at8 - Canoes - Kayaks - Hydro- 
planaa - Doriaa • Boal r allal i - SImpla construction - P rowi n 
inrinieUons-TremandoussavingalQiganttcieo-pagec^ 
log SMO ($4.00 Airmail) - Includes Free "Boatbuilding 
Supplias" catalog - Fitierglass - Fastenings ■ Glues • Books. 
Rawoliilionaty 'Poxygrip/PoxyshieU " manual $2.00. Qlen-L, 
818B Reaaeim, Bw TSOMP. 8a«8o««r, CA 80708 



E«NRUliE-AIJ.iR«MBB. 1884 paqabw. . .tf Una. . . 

92>00tiMndllnQ> < •8ooilMoCiiRoGhpwt8« . * fitodrafttariiwh 
610 Mafrfek ROMI. Lynbrook. N«v Verii 11683 



BOAT KITS - SAIL 16 -30'. FIBERGLASS. Save half 
Anyone can assemble FREE 40 page catalog. LUGER, Dept. 
BC-66. P 0 Box 1398, St Joseph. MO 64502. 816«33-5116. 



GREAT LAKES CRUISING GUIDE - 288 pdges - Marinas - 
Restaurants - Location Charts. Send $14.95 to: Waterway 

Guide. Dept. PM. 850 Third Avenue. New York. NY 10022 



CAMPING EQUIPMENT & TENTS 



SURVIVAL KNIF£-5V Blade Includes Bottle Opener. Fish 
Scaler. Handle Contains Compass, Matches, Wire Saw. Fish 
Una, Hooka, SInkafa. Shaalh OsnMna Sharpening Stone. 
Sand SI^jOO PaalpaM: Fkial Quart, 16783 Beach Boulevaid. 
Huntington Beach, CA 92647 



REHLL SMALL PROPANE CYLINDER'S 14 loz and 
16.40Z. from 20 to 40# propane tanki in (1) minute with the 
"MACCOUPiar. send $10M + S1.S0 poataga, and 
handling to: KM Pirdducb. 110 Tamara. Kalkaska. Ml 48646 



OUTDOOR EQUIPMENT 



LOOKI STOP PESKY FUES ANYWHEREI Make your own 
llytlapin6^lln.wlthneexpanae.Fora■^FdllectlQnaaand 1 
doNar SASE to: MaodOMid, PO 4aOS& CMeaBOb IL 80648 



BULD A STOIVAWAV PtCMC TABLE-Heie's a unk|ue 

design you can fold into an Incredible small space of 2 > 5 ft. 
Park it in your garage or basement with room lo spare All the 
members are of stock lumberyaid width wrhich you just cut to 
langlh Mquinad. Ea^f to loSew dhwOonai Sanil tor PiM PL- 
1716 -t- 88«6 to: Ropular Mactanica. Box 1814, RmSo Ctty 
Station. Naw Yorti, NV 10101 



ATHLETIC EQUIPMENT AND BOOIT 
BUILDING COURSES 



■QQtil, More POwertuI MiMclaa • taatorir Piw BookMt 
UnivenaJ. Box 6e84A, Detroit, l/NoMgan 48240 



KlMa#U Fiaa Laaaona. Send $1 .00 lor Poataga. McUaa. 
Box 1786. Dapt PM86F, Honolulu, Hawaii 96806 



BUILD YOUR OWN BENCH PRESS & LEG UFT with 2x4 s 
and Concrete Blocka, Plana $5. R1 Box 21 7c, French Lick, IN 
47432 



FISHING, TACKLE, LURES 



FREE Sinker Mold Catalog over 100 molds 25 ahapaa. 
Carmen's. Box 220PM, West Newton. PA 15069 



THE bLADE TRADER - Finest outdoor cutlery set. features 
a 5" Fillet blade. 3li" Hunting blade, plus a 5* Crosscut Saw 
Blade. Forged from highest quality Kershaw stainless steel. 
Locks Into rosewood handle. Complete with leather sheath. 
Send S24 95 plus S3 10 p&h to: JMK M a rtcaMnd, 7S48 
Cabrillo. La Jolla. CA 92037 



BATTERY REBUILDING SCHOOL 



REBUI1.DING and reconditioning infonnation $3.00. Sun 
BaMaryAitoom Tool 10416 US 98, Sabring, FleiMa 33toa 
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SMAU ENOMES Galorel Free DIaoMM CaMOO- 

Engines, Box 166P. Ashland. MO 68010. 



BUU 1-hp veraatMe MR COMPRESSOR Maximum prea- 
aun 12S PS. Sand tor Plan PL-1717 + saw U: POPUUR 
WCIIMWI. Bw 1014. Ridto CHy 81a.. Naw Yeik. N.Y. 
lOtOI 



TOOLS FOR SAUJE 



BOLTS, SCREWS. TOOLS, WHOLESALE. DIRECT. 

Gummaad. CMatog (HaiundaMa). Camatol, Oapt 44, 

Box «S. Brlatol. Wlaeenain S3104 



MAGNETIC sciewdriver holder for electric drill. Six tips. 
U.SA. LiMime guarantae. S9.9S. PCW Ent. 867 E Anroiw 
Hay, aiandon,Ca. 91740 




CovnplMt fMdy to |i>6 only S48B.OO. Thompoon Modsl 
PWaOMVAEABU FROM YOUR LOCAL DEALER or order 
direct (Master Charge-Visa) Datho Mfg Inc.. P.O. Box 
12110. Lubtwclt. Texas 79452-Phone: (806) 744-6774 



MACwiwEirr. roots • suppues 



4 METAL Cutting Ulhe $104.50. Taig. 15048 Proctor. 
Industry. CA 91746 



BEST Prices. Woodworkers Machinery Catalog Free 

McKl|:igan, PMC86, Jc^n-.-ri Nv ■■/;>; 



SBWa fOUMDRV namMaa, Stiiipllaa. Fm Manlim 
PynnM Preduds. 3736 South 7lh Avwue, Phoanlx, Afbena 
85041 



■WARPENERS REPORT' Monthly NewsMter, 
Shaipankig GukMwak, Angle Wall Chart. Frae datalla. Skog 
Company. DapL PM6. P.O. 22559. Minneapolis. MN 55422 



STEEL, Auminum. Brass — Sheet. Bar. Shop SuppNaa. 
Plans. Write: CEI, RR1. Box 163. Cameron, IL 61423. 



LATHES, Mills, Tools. Many manutacturers. Blue Ridge. 
B«KS36V.Hi*iiemWV2SSa6.1-60»«7»«80llWV:1-S6» 
3S38.CMatogt1.fle. 



BANDSAW BLADES, Any Size. Free titerature. King Sm 
6541 Tidewater Drive, Norlollc. Virginia 23509 



OERSniCR Tool Chests. tMiy factory direct and save. 
Sand lor Irea brochure. H. Gefstnef & Sons, P.O. 517, 
Dayton, Ohio 45402 



METAL CMmO auppHaa Booka. aanda, parting, alow. 
Frae brochure. Stoana, Box STIP. Ceiaepolls, PA 19108 



ENERGY SAVING 



SAVE YOUR HARD EARNED MONEY TWO WAYS. An 
efficient heating and a/c system costs less to operate and 
•wMa unnaeaaaaty repairs. Simpla aaaaonal maintananoa 

guide, t io u blaa h oollng guide, energy Hps. Only $7.96 to: 

M.Z. Heating and Air. P.O. Box 5e2136PM. Tulsa. OK 74156 



PHOTOVOLTAIC Batteiy.Charge Controller; Battery 
Monitor; Mueb Mom. Pitoad RigM. 8ASE. OanodMha, taCL. 
Oepl. PM. Box »1, Waaitond, Ml 48105 



CUT fuel costs ^ convert any heating system to 
microwave Plans $25.00. Molecular. PO Box 90668. 
Rochester. N Y 14609 



FRESH AIR HEAT EXCHANGER. Outdoor air replaces 
stale home air. Advanced design using inexpensive materi- 
als and sturdy permartent aluminum core, minimizes heat 
toaa and oparaUng coaL Plana $10 Poalpaid. Heat Exchang- 
arwtthoulblOW«ts$SOO.OO. Blo«i«rsS75.00. Freight Prepaid. 
Dept. AB, Suite 203, 2828 East 51 St Street, Tulsa, Okla. 741 05 



FREE Cooling! No Electricity! Plans $10.00. PMC, P.O. 
Box 23129, Tucson, AZ 85734-3129 



SOUW • ALTERNATE ENERGY 



FREE HYDROGEN FUEL and Oxygen Generator uses 
Water and Solar Cells. Plans and Kit $12 00 Prairie Power. 
Box 8291, Edmonton. Alberta. T6H OLO. Canada 



SAVE OECTRICrrY! Large, douWe-door SIBIR ga» 
w If lgatMOf a . Frae detallal Lehman's, Box 411F, Kidron, 



SOLAR SWMMING POOL HEATER. For less than $200 
you can easily fabricate heater for your pool using locally 
■mabla parts. tzaOO tor connilatodatailad plana. Solapton. 
ISS MUto Oak, MtogMqn NY 14700 
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mwiOCH n&nMM WAISI: Uam ttw procaw. 
SSXO. BASE: HVDIIOHIB, 0721 Itenaigrova Orhw, 
lakaawod, CaMomia 90713 



HOME CRAFTSMAN 



l/nLITY Buildings Catalog And Sample Drawing $2.00. 
Kenda's Designs Inc.. 458 Morris. Southbridge, MA 01550 



WOODCRAFT PATTERNS, Windmills, Wishing Wells, Bird 
ftouses. Feeders. Flying Duck. PhaasanL Outdoor Planlaia, 
Catalog $1.00. Cirflan, 11040 U& 27 North. DaWMI. 
Michigan 48820 



FAVOMTE WOOD TOYS^ Patterns. Parts, Wheels. Catalog 
Sim Teya and Joy*. Box 028M. Ivndan, Waah. 98284 



PICTURE FRAMING SUPPLIES - MouMkig. Milting, 

Tools. More - Catalog $2.00 (refundable) - Japs, 128.PC 

Seventh North, Hopkins. Minnesota 55343 



MAKE PVC PIPE FURNmiRE. Many proven plans 
ProOtobto homa buainaaa. FHK dttolto. ML Caaual 

FumHura. Box 208. Temksbury. MA 01076 



COMPLETE plans for four useful woodworlilng items, 
15.00. Smithwood. P 0 Box 307. Eastanollee, Ga. 30538 



PBR80NAUZEO Key rings $1.75N.Y.7%lax. MO to: Keys. 

Box 210. Savannah, N Y 1314W)210 



OVER 75 FULL SIZE PATTERNSI Create profitable wood- 
en gifts, toys, household accessories, PLUS 'Shop Secrets". 
Only $6.00. Accents (P-66), Box 262, Danvers, MA 01923 



COPVnOHT anything easHy. Instructions. $3. 
AFFIRMware, Box 566B. Drexel Hill. PA 19026 



8TAMLE88 steal and brass, screws and boHs. Small 
qua n W I aa. Catotog Sim MundaUp. Bwtak. DapL 
S04. 230 Wbods Lana. Somardato. N J. 00003 



CATALOG FULL-SIZE FURNTTURE PLANS - $2.00. Re- 
funded with first order. Traditiorul. Early American, oxar 
1001 Furniture Designs. 1027 Elmdato, Oapl CP40. 
Olenview. Illinois 6002S. 



WOODEN Toy Car Plans (6) Different, all for $1.99. Send 
To; MOV-IN ON CORP., P.O. Box 301 M, High Bridge. NJ. 
00839 



DRAFTMIO TABLE Beautiful Functional design Yet Inex- 
pensive And Easy To Build. All Wood Construction. 
Complete Professional Plans $5.95. New Designs, Box 206, 
Wahpeton, NO 58075 



monTABLE WOODEN XOUNIRT OWPTB." Mad* 

t2M0ena««aliand. Just $0.00 tor 100 ton aiza patterns and 
details. Hartville Woodcrafts-Pee. 12355 Mariiel. Harlvllle, 
OH 44632 



PREE TOY FLAN CHatog $1. FiMnul Butter Toy*, BON 
296PM, Osaipe*. N.H. 03004 



WOODWORKERS OUTDOORS 
TOOLSHEDS, Birdhouses, Gazet>os. Garden and Patio 
Furniture, Swingset, Etc. Plan Catalog $2.00 ppd. Alfred Otto 
Publishing Co., P.O. Box 690765C, ftouston. Texas 77269 



CHILOREN'S Furniture Plans: Table & Chair; Platform 
Bed; Toybox; $5 each. Rish. Box 1923. Kingston. PA 18704 



WOODWORKERS! TABLE SAW Utilizing Common 
CIrcuter Saw. Accurate. lno«panal*a . Ptana S6.oa N.T.W„ 
PX). BOR 84, Hurat TX 700S3 



WOODWORKERS! Easy. Contemporary Furniture Plans! 
Catalog Only $2,001 "American Furniture Design, " 227 East 
BhHLMadtord. OR 07801 




• aaVlE WMdIng Proioete SSjOO. JBa P.d. BOK 271, 
Monmouth, N. 01402 



GO-CART plans and full how to instructions. Send $1.00 for 
information. H&E Design and Fabrication, Box 38, 
Rtctunond, Ml 40082 



BUILD from scrap, wood furnace automatic, plans S15 

B'-jA" So» ■4;-4, ■irjjr.o-- n.ipids. NC 27870 



BOOIfCOiii raay PtanI inaivanaiw to BuHdl tiXU. 
Woodwortta, 1901 ChaaaRoad. ShaimteM. PA 18700 



POOL TABLE Easy Plans to Build Your Own Send $6 95 
to: Tom Davis Construction. P.O. Box 139, Grantham. PA 
17027 



172 TRAILER PLANS Motorcycle, UHllty, Car, Constnjc- 
tion - Strong. Streamlined, good looking, easily built. 
Cat alog $ 4.00 (Rehindabto). Tag^Mong, Box 15107, Satem. 
OR 07301 



EASY TO BUU Outdoor Ptay Btnietora, Oomptote PIm 

Only $3.00. RECO. Box 3403C, Maroaivilto, NJ OOOIO 



FREE PLANS . . . Hundreds Hobby. Recreation, 

Construction, Complete Report Tells How , $3,00 . . . 
FAMILY THEE PUBUCATTONS, Box 2376 Niles. Ohio 44446 



CHUrS Playhouse - Uniquel Plans $10.00. AC 
Enterpriaaa, Bex 201, Kinatey, Kanaaa 07S47 



IM BuHd own JacuzH tor teaa Oten OSOOOa Sand f7ML 
Plans. Box 778, Topaha, KS 00601 



WOODEN POWER TOOL KITS; BrochuraSm tlEPW, 

3401PM. Kansas City. KS 66103-0401 



MULTIPURPOSE UTILITY SHED: This 12 x 16 structure 
hidaaltaratoringall la«mandgarianaqulpmM,inehidlnga 
tractor a nd comp a ct ear.Spaclaltoaturss Include *a7^t^»lda 

overliead garage door. *Foid-down stairway and exterior 
doors, for convenient access to the storage loft, both are extra 
wide for easy handling of building of materials. 'Built in worti- 
bench with roll-out storage bins below and cablna te abova 
provide plenty of work room. (PL-4A5-$1 7.60) Write: Popular 
Maehwiica, P.O. Box 1014. Radto CHy Stelton. Na«* York, 
N.Y. 10101 




STOP BREA1MNO diily air! Elactroatallc air filter. Ra- 

lleves allergies, asthma. Reducaa houaaniwrk. Easy 
installation. Energy efficient Frea datelll BAIWA BOK 

47803. San Antonio. TX 78265 



HOME BUILDING A REMODEUNG 



MPORTANTI Build your own Home By Contract Me t hod. 
Sat« Thouaanda of Oolaial Ftoa Inloirnftion. Jadeb. Bok 
280, Dunadhi, Ftorkto 342900080 



BAM THOUBANDS OF DOUANBIBnIM your o«m noma. 
Slap by alap manual. niBE BETA^BI YiwdWarEiiteipilaaa. 
214PM East HNWda, Famlngton, MImouiI 0304ft 



UNIQUE INTERLOCKING POST AND PANEL SVS1M 
permits handy amateur using ordinary materials and took to 
buNd Ma oivn NONI^ GftBBI^ DAMIB^ ate. M tranandotte 
aMtoga, VBRBMUBSVBVIMaMplilnadakiip^ In 36 paga 
book. SIOMpp. Cuatoni Entorpriaaa, P.O. Box 40P, 
Kirtdand. WA 90081 Monay4M«k gumntaK 



BUY CARPET DIRECT. America's Finest Carpeting. Abso- 
lutely Wholesale. Commercial/Residential. Name Brands. 
SMppad DiraoL WaHitoitefeard. Datolto: Jolmaon'* 
Carpatt. 3230 S. Dixto H«»y., DaHon. OA 30720. 1400435- 

1079. Ga 404-277-2775. 



EASY PATTERNS FOR KITCHEN CABHfETS. Make cus- 
tom designad cabirwte with common toola. 8 daalgna. tSMl 
Cabinals, Box 44003. Denver, Colo. 80201 



BIMiMNO YOUR NEW DREAM HOHEf I wm show you 

how to save $10,000.00 to $20,000.00 or more. Also wttat to 
pay for a new home. Hiis report is worth big dollars savings 
in your poclwL Sand $8.96 to; Craft Custom Homes. 121 
Allan Bbiaal, Aaadaaboro^ Naw Jaraay OOOOO 




CMSIOUTB Lk|uM Ptaattos. Ciyalal dear, colors. For 
casling. embedding, coaling, fibatglaaaing; in indusby, 

laboratories, craft worit Reprodu cajjou r da a i g na wMh our 
mold materials Catalog $2 00 CASraUl^ DapL OOQiFM, 

Box 391. Woodstock, IL 60098 



AIR CONPmONirjG & HEATIPtO 

GET THE FACTS! Fully illustrated. EASY to read AIR 
OONDmONBIQ OUOEBOOK. PROVEH energy saving tips. 
CiOntetod Repair Coste. Only $14.95 (hall the price ol a 
sai^ caH) to: AC QUBt, Box 1738. Marritt latond, FL 
32062 



OO IT YOURSELF 



SWIM — Eariler And Later, WHY BE COLO? Custom Build 
A Pool Solar Blanltel For Less Than $25. Plans $3.95. 
Blankab, Box 34083, Oapl FBIO, kidianapolB. bidtena 
40234 



SUNT AN at home. Easy to Buikf Tanning Booth, Free 
Details. WFW. Box 410. Menomonie. Wisconsin 54751 



ELECTROPLATma Complete amateur s textbook. Ail 
matals. Eteeboptate metsWcMonmstelllc itema S11J8 B. 
Dalaila kaa. Trepto, Bex 9SF9, ram Bay. Ftorfda 32805. 



Copyrighted material 



KLT BUCKLES fur eolM or sipmi. (peeiaNy 

jewelry mountings, cut (lami, doek VRMta. " 
catalog 25e Eloxite Coip.. aiWVt lOOl SIIMl. 

Wyoming 82201 



MSTALL YOUR OWN M GROUND SWIMHMG POOL for 
MlOWMS1iMS40iCtiMwrick POOllkRtt iliflSii ChMMriok* PA 
1SaM.41»«74«400 

COMPLETE In-ground swimming pool kits from SI 595 00- 
FiM BrochuraA Price Lists. Burnett 341 KUIIard Roed, Nortt< 
Uttie Rock. Arfcanw 7211B. 

SPWNKLER SYSTEMS For Garden Or Flowert>ed Com- 
plete Kits 20' System - 5 Spnnklers $25 95: 25' - 6 Sprinklers 

$27 95: 30' - 7 Sprinklers $29.95: plus 15% shipping. U-Do-ll 
Sprinkler Systems. Box 35447. Houston. Texas 77235 



Rscyolv VounflH 
IHAtPOUNOI Frae Intofinatlon: IndusMal-PMBSO. BON 

127. Alexandria Bay. New York 13607 

PROFESSIONALLY Clean your vvindow air conditioner, 
DltwlMl Instructions $5 00. iOMLAMi, P.O. Bm 32173, 
LmiKvMle. Kentucky 40232 



tIAOO: 

DoiiiMCoutura, BoK 1083. L'Amencirilea Quebec J9T ITO 



HEATMQ « AIR CONOITIONMO Brand Name Boilers. 
Furnaces, and Air Conditioners. All Makes and Models - 
Lowest Prices. Boilers - $595.00. Fumaoes - $249.00. Central 
Air Conditioners - $395.00. Do It Yourself S Save. Write: 

Heatmasters, 5540 W Lawrence Ave . Ctiicago IL 60630 

(3121 777-5700 



lnleiiiM«on lljOa Othw 1207. Wtmbarlay. TX Ttert 

TPMP mice aKve. Simple as falling off a log. Satisfaction 

guaranteed $2 00 lor instructions SASE PO Box 304 

Wat'-r -vi: " .-.V 



KtWATER Suppy SyMwn FHi Ml n ft Hpi lw * . < 

tS.05. Logical Concepts. 2888 BhlH. SiiMe 3n. BeuMer. CO 
80301 

EMERGENCY POWER automatically converts 12 volt 
iMttery to 115 AC during outage Plans: 200 watt ouput 
S8.00. 400 $10.00. Assembled units: free information, 
neumwi Dail g n. 32 Oaldand, WHbraliam, M a aia t huiei t i 
OI086 



. Easy-to-use Electrical Test Cord • Check 
\ much more. $9.50 postpaid. Hubbard 

AUTQIIAIIC QATE miBMk OARMft DOOR Mim. 

Nalaen Deer Co., Ine.. 2438 Walnul Ridge 9L. Dallas. TX 

75229 

APPLIANCE REPAIR ■ Illustrated Bool( Shows Step By 
Step Voit/Ohmfflalar PcoWani Chaoki* WaMiaiat Oiyni 
Refrigefators, PMB D^TAU, DLRP. 713 SilvefMone. 
Richardson. TX 7S080-PM. 

APPLIANCE repair gukje. Detailed instructions, illustra- 
tions, basic electncity. trouble shooting ciiarls $5.90. 
Carroll's Gift Shop. 1417S Birwood, Detroit, Ml 48236. 

TME surgery, illustrated inalnjetlaiia. SS.00 to: Chudt 
Kruse. P O Box 183. Woodlyn, M iaO0M183 

PET LOVERS • TRUCK OWNERS, NEW Design. Take Your 
Pets With You. Secure Your Dog/Cat From Falling Out Or 
Running Away. Easily InstalledyRemoved From Your Pickup 
Truck Box In Minutes. Parts Available At Hardware Store For 
Under $10. For Easy To Follow Plans And Instructions Send 
$4,95 To NU-PROOUCTS CO., PO Box J4066. Houston. 
Texa-i ^7??9 .rh= 



IMOSrANVIV. . .EA8R.VI Write: Caltronica. 902 
Maine. WIndser. IL 81887 

FENCED GATE LATCH PROBLEMS Steel Cord Replaces 
Old String $2.25ea. Postpaid. O&R Enterptisee, 5013 

Stancliff St . Bakersfield, CA 93307 

VOW CAN MM ma aianpla eomputarda* In one 
Ptow f«.«0. Tabilnda Publtshing • 18234 
• Cliino.CA 91710. 



BUEAD Method. Write: BOULANQERIE, 
Slwvaon Bay, Wlwonam S423S 



SnOF Roekyalioi* Dr. 



PATK) Pipe FumKim, I 
75%. $5.95 CQW Enlaipriaaa. P.O. Bok 888114, Piano. 
Texas 7S088 



IN GROUND POOL. YOU MAKE EVERYTHING EXCEPT 
HARDWARE, Complete Manual $10.00 To: Beejay, Box 151 . 
Elgin, Onlaile Canada NOQ leo 

4,32t Catalogs Naiad. Soureaa lor Anyliiingl l&IX). 
OlreetOfy, Box 9e4S2N. Aflanta. Georgia 30314 

NEW Glass Cutter Guide System. Anyone can score glass 
uniformly. Up to 21". $37.50 complete. Model to score 33*. 
t4Ma Add $3M handling. N.Y.S. residents add 8.28K. Vila- 
Glow. 57D7 13th Ave., Brooklyn. N Y 11219 

ARTS. CRAFTS. SUPPUES 



(refundable). Sunshine OlassworiSlawSHaSimlDapt CT, 
BUIWO.NV1421S 

CLOCK WORKS. Wood clocl^ blanks toc^hound sup- 
plies, belt buckles, cut stones, etc Wholesale catalog 2SC. 
EkuUts Corp..a06V« 10th Street, Wheatland, Wyoming 82201 

■OEmia Started In Stained Qlate" SljOa WhtttamofB. 
Box aoaST, HanoMT. Maaa. 02330. 

QUARTZ CLOCK MOVEMENTS FROM $1 .75, Epoxy resin 
$16,00 gallon. Oak $1.50 sq. ft. Components, cutouts and 
moral Calakig 8&00 (oradHed). Staabar. P.O. Box 483(P). 
Andover. NJ. 07821-0463 

LEATHERCRAFT Supplies catalog, tools $1.00 
(Refundable). Cralter. Tom Bean. TX 75469^)778. 



HOW to Chalk 
North 6th 



ceramics . . . $2.00 . . . Kris-Tan, 499 
. Penna 17042 



STAINED GLASS SUPPLIES: 

CATALOG PM $3.00. CORAN 
SECOND. BOSTON, MA 02127 



EXCnMQ SUPER 



CARTOONING, COMMERCIAL ARTS, 



CMnOONIorFunandMoneyinFiaabooMetniCartoona, 
Bex 40814A. Detroit. Michigan 48240 

LEARN SKSN PAINTING, Cartooning. Pinstriping Free 
Catalog. Kautmann Company, Centertown. Missouri 65023 

CARTOONING! illustrated Instruction Books Plus 
CWca luring $4.00. Hants. Box 1967. Portland, Oregon 
97207 



MODELS, MODELS SUPPUES 

WUlO CONTROL Ajrplanaa. Boaia, HaHoopiara. Suppllaa. 
Big Discount Catak>g SS.OO (Refundable). Modalaia Slipply, 
Box 310P, Eclectic. AL 36024 

FIRING CIVIL WAR T • NAPOLEAN Model CANNON 
PLANS, $8.00: CATAUM $1.00. Green-PMOS, Box 892. 
Slialiniar,FL32S7»4aae 

SAVE MONEY on STEAM ENGINE KITS. Fast delivery on 

quality American made power models. Free illustrated facts. 
P.M. Research Inc., Dept. 7. ROfa Box 29. Wellsville. NY 
14686 

"WORKING STEAM MOOELSI" KITS or ASSEMBLED. 

Tractors, Locomotives. Limousine. Roadster, Truck Eiv 
gines. Two Steam Books total 59 Color pages $4,95 (Refund- 
able). Colored Circular $1.00 Spring Discounts 20%. 
Diamond Enterprises Dept PMJ, Box 537. Alexandria Bay. 

NY nf-"7 f6'''i '1''^ 



TOVS, GAMES, Mm, PUZZUS 
WOVBlTieS 

NEWI Fabricate hidden maze; baffle friends with Maze 
Creator! interesting hardwood games. Catalog $1.00. 
Refundable. Playright. Box 12066. Wichita, K8 67277-2066 

CHILD-POWERED DKjGER : Here's an Ideal project tor the 

craftsman who wants to build an exceptional toy for his young- 
ster The digger works twautifully and provides hours of fun 
and exercise for its proud young owner. Plans and material 

list- PL 1822-S4 95 Send order to Popular Mechanics, P O- 

BOX 10M n.a^ii- ■"ll, ^-I'lr- ^'.r..,, •:-.' 10101 



FREE Catalog! Things you never knew existed! 1600 
Noveltiee, Jokes. Tricks. Science. Hobbies, Sports. Johnson- 
Snillh.e-1013, Mt Ctemena, Mich. 48043 



HOBBIES & COLLECTIONS 

NAZI & Historical Military Collectibles. FRU 
HMA. Box 1606PS. Ufayelte. CA 94549. 



•KITARV Medal* Catalogue Sl.oa SubacripHen Veariy 

$6.00. Vernon, Box 1387PM. N Baldwin. NY 11510 

FLAGS U.S. - Stale - Foreign - Historic - Custom. Great 
vm«Ht% nam. CHaloa tt-OO: Brmnard Flag. PX>. Bm 
88S3,Aahavffla,NC 28814 

DECALS, EMBLEMS. PATCHES 

CUSTOM EMBROIDERED EMBLEMS, PINS, DECALS. 
Free Catalog/Quote*. Rush Sketch. Stadri, 61P Jane, N.Y.C. 
10014. (21Q8e»42S3 

DEALER Wanted By Foreign Suppllar. Oualom Made 
Cloisonnes, Hat Pins. Jeeielry. AlmiaM To: Sti a ya* 

Corporation. Box 43-96B. Taipei. Taiwan 



Embrotdered-Your Design. Low Minimum. 
Five Catalog artth Pilcaa. Southern Entbtam, Box 8P. Toail. 
NC 27049 

WHOLESALE PRKJES— Factory Direct-Embroidered 
Emblems. Caps And Pins-Free Catalog. Wiltex, Box 977-PM, 
Pataraon, NJ 07S03 



ANIIQUn, RELICS. INDIAN 
CURIOS 



\ Uat to Serious Collectors. 30.000 Indian ArtHacIa, 

Pots, Spears Axes Slate, Beadwork Caddo Trading. Box 

669 Murlrpr-ibnro, AR 71958 

ANIMMIE gulda. 888 pagsa, 8011808 currant priosa, 880 
ealagofles. S13M. Carroir* QHI Shop, 14175 Bineood. 

Detroit. Ml 48238 

MOIAN ReUcs Ust 50C. Identifkwtion GuMe Book $11.44. 
AfTowhaad Samglaa t20M. Sacilara. DaartWd. MO 64741 



160 OHIaffant WbfMwWo ■ 108- Apptomla. Grag Boyd. 
12920 AudeHa 240. OaMaa, TX 7S243 

so YEARS Old fifteen different United States, over fifty 
years old-25e with approvals. Jaxon, Box C11-P. New 
RochaMe. New York 10804 

FREE!!! Beautiful Stamps Gold Silver. Other Approvals 

Delor, 21127 Fleelwood Hjrper Woods Ml 4fl225 

BRCAIHTANNQ BaauUfui 50 DWarant mint Monaco 
pictoriala comfnemoraMves only S1.60 wHii mint coniplelo 

set approvals. Pagoda, Box 132P, Sidn^h ONO 45365 



FREE Surprise Collection with 
2130, Pelaluma, CA 94953 



Gould, Box 



"WHOLESALE" US —Foreign Pricellat and catalog Fraai 
Everything Guaranteed. No Approvals. S c hnaWar . BtW 1240. 

Grand Rapids. Michigan 49501 

"INVERTED ERROR" + 100 Different United States. 50« 
witttapp'ovals. Lut«y. P.O. Box 7088. Silver Spring, MD 
20007 

SDOmNBirOldUA balmaanmi andlSSB-tljOO-Ed 
Rouih. 423 ShafMitl, ManaflaM^ Oliio 44007. 



LEARN VENTRILOQUISMI 
Supplies. DUMMIES. Infomiation Fiao! 
Uttlaton, Colorado 80160. 



InBtmctlon, 
BaK420-PM. 



101 Large Pictoriala SOt whan 
approvals. Benat, P O, Box 210244. Dallas. TX 75211 

FREE 25 World Wide Stamps Plus Free Catalogue With 
Over 2,000,000 Stamps. No Approvals. Jefferies. 28311 
FrankNn. C884, Southflald. MIoHlgan 48034. 

ONE! Two! Three! Cent SMmp Apprevela. Kloeler. 5641 S. 
National. Springfield. MO 65607 

FREE Gift With First Purchase. U.S. Afvnwala And Want 
List Service. 20( for Handling. The Stamp Beullqua. P.O. 

Box 456. Madison. N J. 07940 

CANADA. 50 different 25«. Approvals. Oroszky. Box 1-C. 
Sarnia. Ontario. Canada NTT 7H8 

BARGAIN 100 Worid-wide Stamps 2SC. Quality Approvals. 
R. Parinr. Box 143. Waal BreoMlaM. MA 01886 

WORLD Wide Stamps fflouniad in booka on appmal 2a 
and up TRUST STAMP OOMMNV, P.O. Box lOfrP. 
Jamaica, N.Y. 11435 

IMl 8 Commemorative plate blocks or 30 mint 

commemoratives SI 00' Approvals Gordon Davison 
ContOOCOOk NH 03229 

(Continued on next page) 
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STAMP ceiiccnMG 

JCenttnuedtron^rendln^a^ 



200 DIFFERENT Canada $1.00. Approvals. Qusbaphil, 
lJ7ZfiT7. 



50 WORLDWIDE FREE. WITH APPROVALS. Carmen, BOK 
6149PM. San Mateo. CA 94403 

MBBOO «MOUUU k\M AppnMl*. BkmH. 2304 
Hancock #9M, Austin, Tmt 78788 

1 

SPECTACULAR! 300 Breathtaking Stamps from 25 Coun- 
triu. Only $1.00 with latest Imrgains and sensational 
•ppRNMh. 8lMn|iiPliM+. I>MF8. Box 98iF. Toranto, 
Canada M4Y2N9 

100 Worldwide Stamps. 2St Appiwali, LyiNNiad, BOK 
1 10d4, Nepeaa Ontario K2H TTB 

WO OlfiMMit U.S. 2SC Approvals. Biadlay, Box «SP. 

Midlothian, VA 23113 

FREE! 125 Different Foreign. $10 00 Catalog Value. 
Approvals. Rick's, 520 South 23rd, Herrin, IL 62948. 

WOHUMflOE 100 Diltafant Baautlaa, 2Sc Appitwato. J.D. 
Mkhari, PX>. Bm 3273. MvUnai. CAMSB9 



^Togo OtoMy 8at RaquMl Appnwali. Alpaugh, Bmt 
2Z&Highbrldgt,MI08B2B 

nPTY U.S. 2S«, Apprevala. ZknaOdi. P,0. 2e4P, 
OaMyn. Naw Jaraay 08107 

^ PHOTOS* PHOTO SUmiP .~" 

KODAR Film Free Free DaMb. GIM. Ltd., BOK 8000P, 
Downers Grove. IL 60515 

.PLAYS, SONGS. MANUSCWPT5 

i>OEMS, Songs Wanted. Free l^lecordlng/Publishing. 
Broadway Mutie Praducttona, Box 7438PM. Saraaota. ft 

MUSIC INSTnUCTIONS & INSTnUMErifTS 

ACCORDIONS, NEW, USED. ElectHc. electronic. 
Cordovoxs. concertinas. Button Boxes, Hohners We Buy. 
Sell, Trade, Exchange, Repair, Tune, 50 Years Experience. If 
Dealers unavU!at>le, Call or Write for Brochures, Mastercard 
And Viali AccapM. CASnOUONE AOCOMIMN. 12S44 E. 7 
itlMBMIW 



PIANOb, PUVBI8, PUMP 0M1M«> RabuH and npalr. 

Catalog of "How-To" books, tZM (rafundaMa). VMal 

Prass. Vestal 11, New York 13850. 

VKXJN, QWTAR, etc., making materials, accessories, 
book*. Cttatog, $1.0a iMsmaUonai Luthiers Supply. Box 
880387. Tuha. OK 74188 

MTERNATKMAL VIOLIN COMPANY. Catalog for instru- 
ment makers, repairers. Imported tonewood, tools, varnish- 
es, parts, accessories, strings, cases. European instruilrants, 
bovvs. Assemble yourself violin and guitar kits. Catalog $1 .00 
inokidas 10K discount certlficala. DapL HF. 4026 W. 
I AMh BaWiiion; Md. 21218, 



ACCORDION Top Brands. Cordovox. Buy Direct. 
Tremendous Discounts. Trades accepted. Free brochure. 
PM, Acoordk)fv<Htaina, 16 Wast lath Straat, Naw Ywk, NY 
10011 



ELECTRIFY Player Pianos. Pump Orgara 
Inexpensively with Lee Silent Suction Units. 
Music, P.O. Box 308F, Culver. Oregon 97734 



tmnUMENT Kits! Build Appalachian and I 
dulcimers, banioa. mandolim; man haips, r 
Free Catatog. PM Huglws. 4414 Wial CoMx. Dsmw. CO 
80204 

SELF IMPROVEMENT 



I HMOVEMOrr Books Urge ChokM. Aatrotogy. 
Psychotogy, HaaHh, Etc Fraa Catatog. OaHgMM Qlfts, 134 
Waal 32nd SMal. Buna 80S. Naw Yofk. 10001 

oncoURAOED? You can have a new IIM Sand SIM 

with name, address, AND age for Bible lessons. The Mailbox 
CMb, 404 Eager Rd.. Valdosta, Qa. 31602 

VOU'Li. learn what it takes to succeed. FREE DETAILS. 
Julian Productkms. 2144 Sa 1100 E.. SuHa ISA SaR LalW 
aty. Utah 84106 

■DUCATiowifiimucnows 

READ 3000 WORDS A MMUTE with understanding 
EASVI FREE inlonnatkm. Malcolm Carter Company. 8S06 
Grsanwrt Springi^ SuHa 07. BMon Rouga; LA 70814 
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HOWMTELUQCNTarayou? 
In 48 mhwisal Sand ts today 
DMilon AMi>t D0pt> lAB* 



MiawriiLa 

dllUI(liMto.2a 
Naw Yaik 1178* 



LEARN Sewing Machine repairing. A profitable Trade 
Easy to learn. Free details. Sewing Csntar, 187 FR, Rochelle, 
QA 31079. 



UCARN Ctock Hapakr. . , . 

School of Ckick ilapair, Rm M. Squirs Villaga. 7 Cambridge 

a., Toms River. NJ 08753. 

BARTENDINa SKILLS. Learn the tricks Professional bar- 
tenders use. Great for the new or experienbed bartender. 
Personalized program can be completed in 8 tveeks for only 
*4o«L Sand check to: Naw Fomaaa PubNcMtona, 2332 
Soiiih Pack #288. WhlWar. CA 80801. Plwna (213) 80M443 



CHRISTIAN Basics Course Free. Prayer 

International, Box 10021, Phoenix, Arizona 85064 



LOCKSMrrHmO, Unlvaisal School ol 
Corraspondanoa and SiMp Tiainlng. Bm 214eB2PM. 
Saciamanto.CA 96821 

HMBLE VOUR OWN LiOilL Wmms. Ba a PWiltgal. 

Accredited Attorney Instruction. Home SlUdy. HKE 
CATALOG. Southern Career Institute, Drawer 86PM41Se, 

Boca Raton, FL 33427 (305) 368-2522 

DETECTIVE training home^tudy program. Free 
kitonnattan. Otaiial. Box 101.PM, Hantwar, MaM 02330 



E CMI UNtOCK VOUR CMriMdl 

L Complato yoiir B A. n.A.. PhD., or J.D.* CrwM for 
mwrk/leamlng experience. No classroom attendance re- 
quired. 'Registered with Calitornia Comrhittee of Bar 
Examiners. KENSMQTON UMVERSITY, 330 N. Glandale 
Am, Otondale, CA 91208. kl OML 1800) 421-0118, axL 84. 
OMr SIMsa, (800) 4234488, art. 04. 

neCBVC Church. Ba Cansd. AMda Obeying Jasus. AvoM 

Hell. 904-62»^16. 

FREE Catalog. Nashville Auction School, Box 190P, 
Lawrenceburg, TN 38464. Veteran Approved 

"FRACTIONS MADE siMPlf IKustrUad pamplitol mA 

Write: Upstairs Gallery, Box 810, Shaw, MS 38773 

'JEDQAS TUnAe CAREBIUI Homaahidy e o u w aa 

theory, maintenance, overhaul — rt l rt fHihIHl lftS7. 
AMERICAN JET SCHOOL. OepartmaM PM4, Daiby, 

Montana 59829. (406) 349-2100 

BECOME SUPEft^NTELUQENTl Guaranteed rasultsi 
Book lam EDEMP, Box 1482, Otondoia, CA •I74A 

SAVE THOUSANDS ON MOmaAOE MVMBNn. 
SliPLE, LEQAl, aUARANTIBM Money MatlaiS. Box 1798- 

JIU, Media, PA 19063. 

HK»4 SCHOOL DIPLOMA AT HOME. NO CLASSES. Low 

cost. Information Free. Call toll free 1-800-228-5600 or write. 
American School, Dapl #345. 850 E. SBth St., Chicago, IL 
b0837 



r while learning basic refrigeration and air condi- 
ttonlng principles In a very economical, efficient, clear, 
simple and easy to understand method. Plan guaranteed to 
please. For details send SA8E to: BJIAC Box 348^ 
Savannah. Mo. 64485. 



, PhD%. Fiao FaettRMBM. 
470886, lUia, OK 74147 



Box 



HANO TUNING PAYS • Piano tuning ■ Electronic organ 
aamdng. Learned eesily at home. Free booklet, jikies Bryant 
School, P.a Box 201S3L Sacfimanto, CA 96020 

MURMUQQESnON. Ol s e p te aming haadquaitasi Tapaa, 
raeerda, books. Gigantic catalog fraa. U ssa a r ch 

Association, Box 24PM, Olympla. Washington 96501 

LEARN Asleep or awake Records, tapes, equipment! Free 

catalog! Drawer PM-400. Ruidoso. New Mexico 88345 



Economical hOma study for 
Baehetor's, Master's, Doctorate. PrsstlgkNis tacutty coun- 
sels for Independent study and life experience credits. Free 
Information— Richard Crews, M.D. (Harvard), President, 
Columbia Pacific University, 1415ThirdSL.Dapt2E86,San 
Rafael. CA 94901: Toll Free: aOQfi27-OI10; CaWOmla: 
60IV552-5522; or 41»4S9-16S0. 



lniliM8,08pL 



310086. LROa FrilB, N J. 07434 



WHY NOT MVeafllQATE 

DIVING AS YOUR CAREER? Our Graduates are working 
worldwide making excellent money? Send $5.00 (fully 
refundable upon enrollment) for catatog containing 
dtedoeures. credentials, course outline, emptoyment 
atotlstles. kNinictor qualMicattons, prograas standards, 
flnartdal awlilan t a to: Okikia toaWuto of Tachnotogy. Inc.. 
P.O. Box 7081£ Dept. PM, SaalHe. WA 88107 

WORLD WIDE COLLEGE ol Auctioneering. Inc. The origi- 
nal — 50-yrs.— Worlds largest I Term soon. Approved for VA 
Free catalog. COL. GORDON E. TAYLOR. Box 949. Dept 10, 
Mason City. lA 50401 1-800-255-2255. Ext. 5242. 



EMPLOYMENT INFORMATION 

CnuSESHIPS. Tugs, Ships, Rivertx>ats. Women-Men 
15.000-$60,000 Work month Home Mohth. Experience 
unnecessary U.S. plus 1 12 Countries. Free Report, Stamped 
Enwtopa M ari na Emptoymant, Box 207, Central, IH 47110 

AIR-CONDITIONINa. REFRtQERATION, HEAIVIQ 

SSjOOO Est. Jobs by 1 995. learn how to get ktto thisexdtktg 
and expanding industry, for high school student to the 
experienced rmchanic. where to go. what to do, wfio to talk 
to. Send $7.00 to: Bri-Co, Suite 568, 843 Wainee SL, F-2. 
Lahalna, HawM 96781 

SmercmHMQMiobtoCW,FBIoraMal8taolhar 

1519, El Carrito.CA 94530 

EMPLOYMENT- CAREER PLANNNM. Expert help finding 
your career potential Fast. For evaluation and valuable tips 
t>y nattonai consultant sand $20. and name, job history, 
adueaHon and earaar goMa to: JDR Santoaa, PXX Box 823, 
Breakflald,WI. 83006 



JOB HUNTMOr Undai 

Guide To Successful Job 
3243 Arfmgton. Suitt UOP. 



Sand Rir Our 
S2jOO:OJ 



FREE! NEW employnwnt report! Ships/Boats/ 
offshore/Overseas! Send $1.00 for postage & handling 
to: Stamaif. SuHa 133, 1386 Oxfond, AUanla. OA 30307 

OVBHEM Jetaa k2p.000 to tOOjOOO. Fta* krioraiMon. 
Doyeeip. Box 807SZ. PocaMto, ■> 83801 

EARN MORt MONEY at your present technical 
occupatkm. Thousands ol high paying openinga. 
DatollB. dob Shop, 8632 Plaia, Seenadalak AZ 86283 



AUSTRAUA WANTS YOU! Big Pay! Transportattonl 
Newest Emptoyment Handbook-^00. INTERNATIONAL, 
Box 19107rA8, WASHBiOTON, M. 20036. 

OVBWeiS ... t2&000 - lOSjOOfri-. Fiaa RapertI 
Emptoymant Box 19780^ kidlaraipolla. IN 48210. 

$1000 DAILY POTENTIALS! Overseas! Stateside! 
Immediate openings. ZINCPOS, Box 12886. Las Vegas. NV 
89112 



PATENT AND DEVELOP Your hnanlkm. RagiatafMl 
Patent Agent and Ucanaad Prataatonal Engkiaar. Sand tar 
FREE PATENT INFORMATION E«wy kwMtor ShouM Hmm, 

Richard L Miller. 12 ParitsMe Drive. SuHe M. Otx HMa, NY 

11746 (516) 499-4343 

PATENT/Trademark Reaearching Specialists, 25 years 
aanrtca 10 Paiani Attoivwm and Indualfj^'^wwaNNOifatolp 
IndMdiMi bntantofs, G8D AsaooMlaab 2001 JaMBiata ObmIb 



tfVENTOttS! Can you profit Injm your idea? Call today 
regarding the marketing of your invention or write lor your 
free information package. Over a decade of service. 
AMERICAN BIVEWTOWSCO n POII W IOIl , 82 B w dS tiaat, 
Dept. PM, WsatfMd, MaaaachuaaWOIOI 
In MaiaachuiMto call (41^ aawwo, 



' Foundation helps Inventors. Free recording 
forms. Free evaluation. Affiliated Inventors Foundation, 501- 
B Iowa, Cotorado Springs, CO 80909, Or Call 1-800-525- 



WCTBirirBCOW0IBe*U.YtF WaDatol fc Uoanaadilnea 

196B> N> RmW( 200B FiondulsCt RlChfnond^ VA 29289 



uopyiigiilca inaiciial 



FOR INVENTORS 

(ConBnmd from pcwc^dlnQ pJy) 

INVENTORS: Learn how to submit vour ideas to indusfn/ 
Call i-'."'0 -:h-,-,r^-i 1--i;r ■ : ■ : 



PATENT CLAIMS DRAFTED FREE by Professionals Se- 
em Rmwdsd $10.00. Info Co. Box 699. Oskaloosa, lA S2577 



EXPANDHQ PRODUCTUNE: ManufactUPBf o( pmwrtool 

accessories and related hardware products with natkmal 

retail distribution looking tor inventions and'Or ideas. WHte: 
Tools, PO Box 80547, San Diego, CA 92138 



INVENTORS: Free information on offering your invention 
tor tale. KMaler Sales Corpw«lion.C«^, FnMnont,OMo 
43430 



nOVTBCD PATfeKT A TT O nNC Y Washington, OJC 
Suburb. OonaM A. KsWaaMnas. 414 HungsilOid Mm, 
RocMNa, Mwylind 2ae» 



PATENT DRAWfflGS. We $peciali.-r- m •nci'tintj t...oerdl 
guidettnes lor patent art. Acceptance Guaranteed. 
Bnchum. Momhigslar Gn«ihics, Box 4, Sun Valley. Idaho 
8S3B3 



INVENTIONS MMNTED 



MVENTION MARKfeTMa FRH MRMMAIIONL 
REPneSBfTMO HANIiraCniMM. PMUMrt. 77 FWIon. 
2aD,FinaneW nabkl, Naw Voric NV lOOaS 



MVENTdW Have an idea? Don't Itnow what to do? CaN 
AIM for free InfomMlion kit. Toll Free 1-800-225-5800 



HONQKONQ factory needs several new praducts fbr their 
overseas buyers Send product ideas for roya% Maluatlon. 
Can produce exclusively. Hongltong Plastic Metal Products 

Company. Box 69627, Kwuntong, Hongkong 



MVENTORSI If you havs an invention for sale or license. 
«Ktte for tree booMai explaining how we can hal0 you. 
Kllllir Sales Corp.. &S-1W, Fremont, Ohio 43420 



REAL ESTATE & FARMS 



NEW ... FREE .. . CATALOOl Top reel estate values coast 
to coast! Please spaoHy lypa property and looalion dasirnd. 
imiTED FARM AOENCV, 6124>M Wast 47th. Kansas City. 

Mo, 64112, 



CALIFORNIA. Lots, Acreage. $40 Down. $40 li^onthly. Box 
35291. Loe Angeles, 90035. 



CAWAWAH OOUMTRY PROPERTIES. Acreages tor IW> 
natkm.deiwtopment. farming, fishing, hunting, investment, 
minerals, etc, OUR 71ST YEAR. Terms available. Titles 
guaranteed Catalog airmailed $1.00. DIQNAM 
CORPORATION. Suite 496. 85 Bloor Street East. Toronto. 
Canada, M4W iBSk 



MONTANA LAND NEW OFFEMNa 20 Acras (or mors) 
starting at $6950. with $150. down. $96.56/mo. Near Baauti- 

lul Yellowstone Park and National Forests In the heart of 
trophy elk, deer, moose, antelope and turkey hunting Blue 
ribbon trout streams. Guaranteed Access. Insured Title And 
Warrant Dead. Your knpaolion WalGQiiiatL Fna Brochura, 
Maps. Color Pholoa. UUMCR WNdLBBALE HjOtiCS 
AVAILABLE. CALL TODAY TOLL-FREE: 1-800-252-5263. 
YELLOWSTONE BASIN PROPERTIES, 1119 N 7th Ave 
Oept PM, P.O. Box 3027. Bozeman. MT 58772-3027. (406) 
687-«4aBL 



dOVERNMENt SBZB> HMaES 
FROM $1 .00. You Repair, Also State Owned Property Now 

Available As Low As $50. For Information 1.800-626-4355 



FREE REAL ESTATE CATALOOS. Midwest and South- 
east Sun Ball Slalaa. SpacMy Ploparty and Ana Dsakad. Call 
or Wrtlr. OOUmmr Nnvramc box seePU, Oalnasvllle, 

Moaamw-CTMsaz. 



CFORHMPOIIT 



MPORr/axport How to, and sources. KHco, DnwMr 
taaaP. Kansas CNy, Kmaa 08106 



BUY IT WHOLESALE 



FREE 16 page PRINTING PRICE UST, 1 to 5 colors, sheets 
to catalogs. Copen Press. 100 (PM) Berriman St.. Brooklyn. 
NY 11208. 



SINGAPORE. HONG KONG. TAIWAN DIRECTORIES. List- 
ing 11,000 suppliers, 20,000 products Buy direct 
information $1.00. Merrick Distributing. Box 274M, Merrk;k. 
NY 11808 



EARN MONEY selling rings, jewelry, buckles, watches- 
buy difscL 130K below rstaH. Catalog SIjOO (nlundabto). 
Anha-PM, 90 Gteanwlcli Ave.. Wanirick. Rl 02B86 



BELTS, Buckles. Key Tags. Hat Tacs. Jewelry. More. 
Complete line fast sellers Big Profits. CompMa dealer sat 
up Colpr catalog S1 00 Irefundable). Anchor. BOX 388^ 
PMR, North Providence, Rl 02911 



CLOSEOUT Jewelry 55« dozen. (Catalog 2Sc). Roussels, 
107-1631 Do«r. Arlington. MA 02174 



EARN 300% Profis Quality rings, flna jawaliy. Buy dlracL 
Catalog S1,00 (refundable). CraatlorM, 830 Clay, San 

Francisco, CA 94111 



400,000 BARGAINS Below Wholesale: Many Free! Lkgui- 
daUona ... Ctaaaoula ... Job Lois ... Singto Samplaa. naa 
Details. Bargainhuntara Opportunltiss, Box 730A Holland, 

Mtehigan 49423. 



CLOSEOUTSI Diaeauntal Below WlwMaala! piaablasi 
iniormatlanMamp: DON, Box 201S2K, Famdato, MtcMgw 

48220 



SAVE THOUSANDS $$$$. Complete Manual, SecralS to 
Buying Anything Whole sal s. Rush $3.05. EWP. Houto 1. Box 
280a Sullivan. MO 83080 



TAIWAN Trade Directory Details Free. Kannelh WaiUna, 

244 Elm Rd . Newbury Park. CA 91320 



WORLDWIDE BARGAINS ... Imports - Dropship • 
C l oaaout • Sutplua • Fraatilaa - (Stamped Envalopa ) . 

Mamees. Box 1717PM. Highland. Ind. 46322 



BELOW WHOLESALE; Telephones, Radios. Jewelry. 
Clocks and More! Price List $1 ,00. Raglsnd Distributors, Box 
8438, SL Louis. MO 83132 



ilOVERTISlKlG AGENCIES, AOV. SCR. 
MAIUNG USTS 



FRESH MAIUNG LISTS! The finest, most responsive, 
ACTIVE OPPORTUNltV SEEKERS. Only repeat buyers are 
used. Lists compiled by one of the most respected mail order 
companies. "M YEARS SUCCESSFUL EX PEH I B MCE." 
FtlEE datalla: DanlM, 4808 Courtaida Or, #136, Ining. TX 
75062 



HAIL Order Buyers Lists avallabia for Immadlale use! 

Computerized on Peel and Stick Labels in Zip Code order. 
GUARANTEED DELIVERABLE. For details send to: KB 
Culberson. 1 02 So. Sherwood Village Drive. Tucson. Arizona 
85710 



FREE Mating Uit OoniullUton. DatoHa. GO&28P. Box 
1107, Stuart. FL 33494. (306) 3344205. 1-8004644478 



OPPORTUNITY SEEKERSMLM NAIiES. FREfe SAMPIE. 

Venture-LP. Box 336 Riviera, AZ 86442 



PROFITABLE Itilailing Usts. SASE. East Hill Senhce, 
loe28M6 Mabi Straal. Claranea, Naw York 14081 



FRESH NAMES! 0VERNK3HT SHIPMENT! Opportunity 
seekers 500S25, 1000$40 , 5000,S175, Adhesive labels - 
Computerized - GUARANTEED. Advon. Box 468P, Shelley. 
O 83274. CnenT CARD ORDERS (200) 367-7381 



EXPECT Success Fresh Responaha Namaa, PasI And 

Stick Labels, Check It Out. Send SASETo: Lists To You, Box 

279, PIVI6. f^orton, PA 19070 



MAILORDER BUYERS. Thousands of MAILORQER BUY- 
ER Um an now awMabto tor MMBIAIC UMBConlpula^ 
Izsd on Peel and Stldc labala In BP CODE ONDril OUMI- 
ANTEEO DELIVERABLE, for compMa daWIt RUM SMC 

to: GLOBAL ENTERPRISES, MO, P.O. Box 421878. Sah 

Francisco. CA 94101 



NEW, INEXPENSIVE, AMAZING LISTS Ol responsive mail- 
order buyers. GUARANTEED DEUVERABLEI Numerous 

elite categories. Computerized, zip code order. Rush SASE: 
CRYSTAL IMAGES, Box A90397, Los Angeles, 90009 



MAHJNO USTS THAT PRODUCEIl FRESH, HOT, RE- 
aPONBiVIIMHilJaTSOf Actual MaltoidarMIVtRS. Moat 
Categories. COMP UItHBED In MP OOBKORPBlbnPiaal 

And Stick Labels GUMAKIEBD OOJVERMIJI For 

Brochure RUSH SASE To: DJ. Martin Ca. P.a Box 908 - 

PM5, Corona, CA 91718 



WANT SIX;CE$$? Use Our quality mailing lists! Frse 
datalla: Quamiat. Box 3628PM6. Saiatoga. CA 86070 



GUARANTEED DELIVERABLE. High quality MAIUNG 
LISTS. Computerized in ZIP CODE ORDER. Peel and stick 
labels. Complete details rush SASE to: AJAC Enterprises. 
1130 Mt PlaaaanL Dapt M, Naw Badtoid. MA 08746 



FRESH opportunity buyers 1000i«$18. Listings Unlimitad, 
RD8 BOK 18, MHMIIa^ Ml 08338 




PHH amal buatoiaaa auooaaa catalog. XA. SO Folan. 
Cambridge, MA 02138 



INCORPORATE without legal fees! Free booklet tells how, 
includes forms Call Harvard Business Sop^icos now 800- 
345-rr;RP 



PRINTING WMES SES. RU BBBR SPWIP 
OUTFITS 



TYPE Fonts. Hand PfMting Presses. Hot Stampara, 
Supplies. 120 Pages. SIM Deductible first order. Aema 
Typa, 1720 N. ManhHald. CMemo, 60822 



HAKE rubiMr stamps— big profits. Complete supply and 
aquipment catalog with instructions $1 deductible teitti 
order. Star Stamp Supply. 1720 N Marshfield Chicago 
80622 



TTPE for printing. Catalog SLOOMaducUMa lat oidar. 
Quaker City Type. R.0. 3. Box 134. Heneybrook. PA 19344 



PRINTING Presses, new and used supplies. List 50c: 
Tumbaugh Printers Supply. Irfechantcsburg. Penm. 17055 

BM(co Type Feundais. lypa and Rubber Siampa 
catatogue. Mall $2,00 ratondaHa on Ibal enlar. 297 & 
Eveigraan, Benssnville. 60108 



RimiR Stamp Making, Profitabiel Machines. SuppHaa. 
CaMog $1:00. Martin. 1432 Major. Jefferson CHy, MO 65101- 
3884 



PRINTING SUPPUES 



BUSINESS CARDS (THERMOGRAPHED) FREE 
BAMPm. MW, B« 134, Barberton, OH 44203 



OUKX Copy Printihg. Low Prices. Write: Netlonwidc, 614 

North Main. Bloomlngton, Iffinols 61701 



BUSINESS CARDS (thermographed) Free Samplaa. BG, 
1102 Charlemagne. Pittsburgh, PA 15237 



PRMt FOR PROFIT - Earn aidra money ; printing pressaa, 
type, supplies, direct fromtoetmy. Famous ainca 1872. Band 
$1.00 for catalog and sa mple s to: Kilaay Company, DIM, 
Meriden, CT 06450 



GIFT SHOPPING 



WILLIAM PITTS— Treasured Gifts— Catalog $1.00. 
Ralunded WMh Purchase. 621 HiNcrset Omaaa, 
Spartanburg. S.C. 29302 



FREE NEW CATALOG 20% off first order: Joseph GNIa, 

Inc . Rt3. Box 192IW6. Fairfield Bay, AR 72068 

CLOCKS, WATTIES, OLD GOLO, 



MOHBaT CASH tor Geld, Jewelry. Gold Teeth. Rings. 
Oiamonda. Waiehaa. Silver, Plaiinum. Mail Articles Today. 
Free gmwWilntenB a Ben. Chicago Goto A Pretious Metals, 
10 South Wabash, Dapt 1066. CMeago, 60608. 

TAKE NO ctuNCeS. Oeel with oldest, most reliable «nn 
in old goM business. Established in 1934. We buy Gold. 
Silver, Platinum, Diamonds, Highest Cash. Free Information: 
Rose Industries, 29-A East Madison. Chicago 60602 



ban buckles, cut stones, etc Wholaiata'aitoiogSrEteSte 

Corp , 806'2 10th Street. Wheatland. Wyoming 82201 



SPACE SHUTTLE MEMORIAL CALENDAR WRIST 

WATCH. Shuale ravotvee, year guarwitee, men's, ladise, 
82886. techakM'a Dlsblbulai^ Box 869, OaKalb. tww 
7S668 



TREASURE nNDERS 



TREASURE— Locate quarter mile awiw with ultra 
sensitive locator— brochure free, n esaa ich Pioduda. Box 

270270-AMC, Tampa, Ftorida 33688 



FIND old coins, jewelry, gold nuggets. New patented 
revoluttonary devk». Free catak>g. Gardiner, 4729M N. 7th. 
Am, Phoenix, AZ 85013 



SAVE up to 40% on metal detectors. All major brands 
including Whites and Garrett. FREE discount catalog. 
Northwoods General Store. OepL DPM6. 1325 Greenway 
Croaa, Madlaon, Wi 63713. 1608) 27<M68a 
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> mpHr flir cananiQranQ^ nvmgvfvioiii 
Teoli, SuppHM. M lf « rue»wi » . Ooolce. Ine.. 112S2 
ght. Dallas. TX 75229 



fT.SMn^ Auction School. Ft. Smitti, Ark. 72903. Resident 
• HeiM Mudy. VMwan Appiwed. 



wtnteMte NX 40C. Ellwingar's. PM. P.O. Bex V. Port Jwvto, 

NY 12771 

PtJ^TERCIUFT ... Profitable Home Busineas 3000 
Molds Available. IMillt.LynneM.«i51CMiMpaik,Manlar. 

Ohio 44060. 

ICARN fMlaUr Repair. On* Week. ttO Buys 90 Minute 

Video. Text, Plus STAUT A SHOP WITH NO MONEY 
RIteway, Box 2095, Henderson, Texas 75652 



Training tape44».96. APBa! BwilBni. OriSnd^FL 3aW7 

YOU CAN BECOME A COMHERCIAL PH.OT M NMETY 
DAYS. Outstanding salaries $16,000 ■ 1120400. New inde- 
pendent detailed book explains F.AA. appnwad metlwds 
tor PMVATE, MSTRUHBIT, COI— IKWl Ueenap. Satis- 
tacNon imeendHieMly guaranieea Send t10«0 to: 

BUSINESS OPPORTUNfTlEi 

■iPOHT-Exporl opportunity, profitable world-wide, mail 
order business from home, without capital. We ship plan for 
no risk exami m Mo n . B ipttloiico W HWOWWi y . r wa n ipa rt . 
IMelllnger, Dept. CS706. Wbodlvid HIM. CtHomia 91387 

COULO You Use $2,500.00 Weekly? At Home? 
Indefinitely? Rush stamped envelop* for details. V. Buckner. 
PX). BOK 13V, Spring, TX 773831 

I — a HC KIK WVt End«otiy.Eaaif a p*r»l l iw*.F>ia* 
dilrih. CPOM, Box mi, WWeox, Arimw 86844 

mULOROER Books, 1M0K PloM Raport. BataeNtM, Bm 

1140. Clearwater. FL 33517 

MAKE BIG MONEY REPAIRING WMDSHICLOS & Plate 
Glass! Up to $60,000 yearly! Call TOLL-FREE for Valuable 
FREE report 1-800-32 1-2597. Mil Wild SfUmt. Bex 

S7S506. Bend, OR 97706. 



«r MCN! SaHIno Beeto By KM . . . 400K f 

Wanted. Free Catalog. Premium, Box 1621PM Spring, 
Texas 77383 



No 

obligalion. Enterprise, 210 WsleM>M. Amee, lA 80010 

WOULD YOU LIKE TO IXXJBLE YOUR MCOME7 Write: 
Raymond McCann, 32 Maine Avenue, Caitarel. N«w Jersey 



M««rHONBRON»-TMIRMIProdiietoCli*ip.8iM»M*. 

traa. Haiber. Bex inSPIM, Yuba City. CA 



PVC PIPE FUHMnjRE pays big. Start now! Turn your 
^pwv houn into **ay caali praMi. Fim dsWIs: OMfi, 
771PF. Bmi* Qieund. WMNiigton 98804. 

ASSEMBLE PfHXMJCTS AT HOME. Many opportunities 

paying High Weekly Profits preeenUy available without 
. .- ~ . » ... ^ " » - * . 

Rivssiniani nin*.iNisiiia8NS,aHsnnginoii iiiii,aRNMqfii, 

Ntiw York 11235. 

HIGH PROFITS WITH CUSTOM T-SMRTS ANO CAPS. 
Inexpensive, professional heat transfer machines. All 
,PX». Box 23808 (Q«.TiiiipftFL 



SCREEN PRINT T-SMRTS. Inexpensive kits. Free OeWli. 
"T-Print*r." POB 23901 (GC). T«mpa. FL 33623. 



Quality. 

L iiU B hiniiiiii turn, n o* iiMiMi . Ma(iiu Oj i W iiw . roo 3 woe 

(QC|,1iliRpx>FL? 



BUMPER STICKER PHNITMa DEVICE. Cheap. Simple. 
Portable. Free Details. Bumper, POB 22791 (GC). Tampa. FL 
33622 

MAKE Rubber Stamps. Highly ProfitabI* Buainass. Fraa 
IMMh. SiMnpw. POe 33808 (8Ck Twnpa a SSaaZ 

TAKE Caiaieg Ofdei& We drop^p 2SC0 best-selling 
specialty preduds. L aw a at below whela t ile prioee. Immedi- 
ate delivery. Spadactilar homa b u ai w aii oppeilunliy. Free 
Book. SMC. 9401 Oe Soto Aw;, Dipt 3M8i ChalMiailh,CA 

91311-4991. 
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VMYL'S Where the money isl Professionally repair, 
refinish, recolor furniture, Igggage, ear tops. Quick, easy. 
Two smtll $20 jobs a day earn you $1,000 a month HorT)es, 
cars, offices, restaurants, unlimitsd customers. Start earning 
alter a few days practice. Sensattonal details free. VIP. 2007 
Monlrose, Chicago, 60618. 

PIANO Tufiimi < n i*iifc» laamad wHIi Imia afudv eouna^ 
Olplonia grwiad Amartean Tuning Selieel, 17080 TsMsr 
Drhia. Morgan HMI, Calif 95037 

UUNCHBie Block Machines: Catalog $1.00. Route One, 

Box 3740. Rapid ay. souih iMoia snwame 



$500410 A DAY possible in mail order. Flaa 
Box 27-M, Pinehurst, Maho 83850 



HOOl, 



HVDRAUUe PAHTS BUPPIV. BOX 4187, 

TEXAS 78520. 

VENOPKi MACHMES. No selling. Routes aam ama^ 
profits. "Big Catatogue FREE." Parkway Corporation, 1930 
PMB Qreenapring Drive, Tintonlum, Maiyland 21083 

■ ■ABM nanJasM liaiililiiM ft ■■! ■tihi ii WnMaai 

tsimi OMnnB Mpcninv nv|iMnnp> MBfi* mniBii. 
Luerslhw Profits. Gresslin CorrMpondsnctt ScNxil. Box 
5104, Spencer, kwa 51301. 

MAKE MUJONS MANUFACTURMQ BAnERIESm 
SuppMaa avaUable. Evarlaat. Box 365, Bogota. NJ 07803. 



HUQB PiqMbI RsooiidllionlnQ UMd ov b 
odwia don't Wi. jSM anip plaasa. Banaiy Oullat Box 3300, 
Hickory. N.C. 28803. 

$1,00a00 WEEKLY Poaelble Bronzing Baby Shoes FREE 
BROCHURE SHOWS HOW. NBPM. 388 Airport Sabring. pL 
33870 



NEW discovery in battery 
months guarantee means "Big Profits 
Gable Dr., Utile Rock, AR 72205 



7418 



I Tax R st um i. Earn high fai 
Tiabi at honw* AoctadNad Piuyiani* NMIomI Tax Tfalning 
School. Mawaay . 2PT. Naur Vorti 10883. 

$1()00'B WEEKLY clipping articles. Self-addressed. 
stamp ed envelope: NationaL Box 85518. Los Angeles. CA 
80073. 

MAKE wmPUM MMiam. IV* aamad t1«7M0 
with mine. Fiaa Infowiia U oB: Mean, Bex 97188, Ft Worth, 

TX 76117 

RECONOmON "JUNK" BATTERCS. $40,000 year 
poailMlt van time. Easy! Fraa daMllB: Oaan, 7nPil, 
BaMa (Sreund, Washington 98804 

EARMNGS unlimited! Mail our burglar alarm 
advert i sements from homel RBM Merchandising, Box 
S89l4.CMaage,IL 80888 

$19ZM From Squan Foei nywoed. (Huga Oamand) 
Revealing Proof SO*. (RatandaUH. WOodailnJrtdgaiyaMr, 
Mass. 02324 



RECVOJE MET AUt EASY 8488 tS MB C t t! 
coppsTi ptdinunii dhvis* Fvw kifoniullon* RMyctofa Bok 
1314. FianMbi. TN 37086-1214 

ALUMMUM SCRAP — Recycle YourseH — MAKE 
$2S.00/POUNOI Free Information: lndustrial-PM66. Box 127, 
Alexandria Bay, New York 13607 

$40,000 ON '/) ACRE! New Hydroponic*— InaxpanslM^ 

pleasant, practical! Free InfomiMlBn, AaHnlk Box 1214, 
Franklin, TN 37065-1214 



LBAHN MBRROR 

Silvercraft. Box 127. Lansdowne. PA 19050, 

SET YOUR FREE StFO^OT — Making MONEY with 

B^kMMKU^^bt m^Uk^MM -* 

oiHooif Mipw • • • lumnfivv- • • mw looHy ■ • • mnnvrv 
— PM68. Bex 2Sa Alexandria Bay, NawYoric 13807 

EASY BUSINESS! Earn $1.000's Weekly. Free Details. 
Writ* or sar«d stamped addressed erwelope. Toddco, Dept 
PM, 4218 WM OIlM AM;. Bwbank, CA Stses. 

PMi SliMMii^ Who. S41fl6 

FREE! . . . TREASURY OF HOME BUSINESS 
OPPORTUNmES . MALCO, BOX 34370. BARTLETT. 
TBINESSEE 381340370 

UFETWE OP HOHEWOHKI Suooaasful 48 y««nl Red rfi«. 
Secret can now b* yowal Pub8e»38B. Carfabad, CaHI. 

92006 

BB YOUR OWN BOBBI 

LEARN how to start and operate your own profHabla 

business at home. For details, send $1 to: The Connection 
#PM68. 6350 W. Expositwn. Lakawood. CO 80226 



Of 

viniiivMV WM* r«i< inninfiBiKiii* ^vcnoni sfwasny* iM|n 

e, IS vaaia Read, Beaton, MA 03134 

PRESnOE II, LIFETIME INCOME OPPORTUNRV. 

Dalman. 9016 Decatur Road. Fort Wayne. IN 46616. 

$1M0 Weakly. Home Business Directory. Box 20194>M. 
New Yorit. New Yoric 10163. 



ft6y. Pat fed ncuM^^RBb 

Badge Magie, Box 24888 IQCy, Tampa, Fl t 



STARTING YOUR OWN SUCCESSFUL BUSINESS, FREE 
Subscriptkm to Opportunity Magazine teUs how. Write: 
Opportunl^, Dipt 081, 6 N. MldiigMi, CMcage, a. 8080& 

a|!T MCH mm OMU emtl Pee^ieen Fiaa OaHBM 
MonaypMn, 8820 SMrna, 4i3tP8& Lea Angalaa, CA 88038. 

START MONEYMAKING WOODCRAFT BU8MESS 
making "Easy-Ouick" toys, gifts, novelties. Free details. 
~ i,380aLSmSabaaHankTiieaan,AZ 88715 



WEALTH. MOEPENOENCE. Start, 

your home. Free details. SASE 
1966. Winnemucca, NV 89445 



BIO kieom* as Indapandwit salss raprasantative. UnUad 
Kansas CHy. KB 86108 

BEST MAILORDER INFORMATUN. . . . DEALERSHIPS. 
... MU tTHJ VEL O PPORTUWn O. Mail ofdar Ra*aaich, 
720P6 South Jilltiwn, AbHliWa TX 79605 

ARAB BM8MBHBN tMNO moniy to buy A InwsiL Top 
flndWB fsM plM. IMEAt 880PM1 . Box SS74i NMvpoct Boochi 

CA 92663 

SUCCESS, HONEY, POWER You can have n aH. Frs* 



START OWN BUMSSI Easily, pnlllMy. UniqiM book 
reveals how. Guarantaad. Free dMsNs. Flnanelal, 1 10 Fiank- 

lin St . Newark. New Yorit 14513 

$75,000 Yearly Possible. Cleaning Automobiles, No 
Franchlaa. Complato Start Up Manual Tells Hear. S4AD, 
Book. 12410 Barrow St., Spring Hill, FL 33S26 

PICKUP Truckers. $1000.00 Weekly. Complete 

Intormation $10 00 Refunrtable Kettc(5, 39?0P Almond, 



MGH 

Specialty Mereh a ndlsal UnKmltod, Bex 71382, Los AngaM*. 

CA 90071 -0382 

MAKE PVC PIPE FURIdTURE. Many proven plana. 

Profitable home business. FREE details. JAL Caawt 
Fumitajre, Box 206. Tewkabuty, MA 01876 

HWIIMIBiOBmTill— i CMiiliM>WiiiUii8il|il 
rm iminHBMina nHnncit nouvB» vqk wwvwit wm 
S210I, 

PROFIT TREMENDOUSLY. Learn Secrets. Free Details. 
Reliable Ventures, Box 23F, New Port Rk^, Fk>rida 34291- 



THEIR TRASH YOUR CMH, OpaiMa proWaUa inltariM 

business wrih uniimitedpoli«< l it r iiiad*l als .POBex1874t 

Akron. Oh 44309 

MAKE HONEY Own your own business at homel 10 
ptoflMbia biNinaiaaa any ona can opaiala. Fiaa DalaiiB* 
RSM Bool*, PC Bex 1088P, Cenales, NM 87048 

QROUNDPLOOR HULT1LEVEL OPPORTUNFTY - re- 
nowned a c la nl l M* ' ravohitkinary health products. 
Enomwim peMlaL Bon 314, PaHtam. NY 10808. (814 887- 
5400. 

ATTENHON ENTREPRENEUR!! 7 profitable PfT home 

businesses- Free details JWM Enterprises. 11 Edgewood 
Road. Summit, HI 07901 



I HONIHLV BIOOMK • weridng at home, aua^ 
antoad (your monay back if not aaHaliad). For tapea and 
manual »iid33BJBeto: 0 Min M ili8 n ,R3 83«,W*imllen. 
8067088. 

DESTROY Nre ants and other pests fast without chemicals 
and poitans. Stsmped envetope for details. JVB Enterpriaes, 
BexTOSW. Elgin, TX 78621 



(ConUfHMtf on Mort 



Copyrighted matenal 



NUWAV MNLOMa— Make Durable building plastic easily. 
Watarproof, Fireproof. Attractive. Cheap. Start small. Bays 
Labonttory, 2066-2075 Drive, Cedaredge, CO 81413-9628 

MillONMWK MMLPUNI Bwt big prefit hem* btnkww 

Mt. Sum SOS. ChMtoH*. NC SaZOMBD* 



MAKE Money with Microcomputer. OlMt: JC 
Publicatiorts. Bx609. Awada, Colo 80001 

NATIOHAL manufacturer ot so4»r systems has dealerships 
iMrtlilila No h M uM a b tarn. Hum nnillH. No tnaWtaMiin 



DEAL Home Business (Woodworking) ■ Free 
Shop, 897-3 Mwnmoth. Manchaslar, NH 03104 



I Yearly Vary RnlMIe Wtottdtig From Hoiml FrM 
tMiHil Menay Utettwa. Box ITW^MJ. Madia, PA 19063 



HUQC PROFITS. Successful 
giwrtntwd. Free details. Mount Vamon PM6, 
88. (Haunt Vamon, Viialnia 22121. 



FOn. 
SIgna. FOB 185, 



Ille. Florida 32219 



MAKE an MONEY M TRANSFORTATWN BROKERMGI 

interstate Commerce Commission License gives you oppor- 
tunity to CMti in on growing buainaaal Abaoluta^ no 




YOUR OWN BU8WE8ST We'll show you how FREE 
dalaila. Bamco, 818PM6 Aapanwood, Kiaakninac. FL 32743 



wtALTM m ca m m nmem pm> i 

high-incoma mlrada for "th* lUp fluilir ptrMkM IRlfn 
home FREE documented preol: TMC. SIM Wm* tUm 
Street. Torrance, Ca. 90502 

NEW! Ainazing Repair Proeasa Restores Burrted, Cut 
Dwnagw) Countattops WITHOUT REPLACEMENT. Quick. 
Eaay Repairs Earn You $40^ur. Big Demand. Apartments, 

Motels, Homes. Restaurants, Offices Renew, Box 19636, 

Portld-K! Or 9 7? 19 



lll*BBt«m»emrt»MHIor*ilHi|p6doihw»i 

fflonayl OMM« JSC. Tonwy. Box 318YY. Vpallann. MleMgai 

48197 

MAILORDER BUYERSI ALL CATE(>ORIES. Computer- 
ized in ZIP CODE ORDER These people will respond to 
MAILORDER OFFER& 0HJARAN1EEO DELiVERABLEI For 
lUH daWk HUM $1 jOO to: WMta and AmocMm, PA. BoK 
S4a2.W.Sadona.AZaa9« 

SERVICE business demand big and growing Start your 
own. BookM tails how. Sand (10.00 to: Lamar, Box 727, 



OCT MCH using Dim 
a ma rt tg businessll Dalaila 
Margate. FL 33063 



FinanoaO, Box 4806, 



CUP nawapapar Hama— $2 - $25 EACHII FREE Reportl 
k BOK BMB, PompMW, FL 33088 



OWN your own bank formed in the South Pacific. Conduct 
wofldwida budnaaa. No banking experience required. FUl 
daMlB on how to run banking business supplied. Baoome 
an international t»nker. Send your request by air mail lor 
free information to: Transphere Inc. P.O. Box 068, Queen 
Vk:toha BulMing, Sydney, I4SW Australia. 2000 

MAKE 80% MTERBST (QUARANTEED) 
ON TAX Dallquant PrapaMMt In Vow Am. For 

lnlennMlan1-aOO«M3SS. 



TRUCIQMBi pnpa^f bvokari bapln for Iom tfi 
Cofiiplaia Iw a l n mlluw SIOlSOi Jaftary* 124 HawaUan, 



COMMERCIAL PRESSURE WASH BUSINESS, EX- 
TRBKLY PROFITABLE. RUN OUT OF HOME OR 

AMWiMMr nr. nr. fim oaMH*. m#.w, am aaes*. 

Walnut Ciaak, CA 94688 

SPARE Time business that can make you rich Free 
details. D Flex. 348 - 23rd Ave Dept 1 San Francisco, CA 
94121 



I M OOVERNMENT NARCOTICS RAIDII Autemo- 
. . Vana . . . Boala . . . Furniture . . . Thouianda othar 
Buy DM Chaap-RaaaH tor Big PraMal Fiao 
InioniWHoiit MtfOBli Box ^8B7*Mi MoiivMii 1 

MAKE HOMEMADE BOOKLETBI OaMNi hMt CiMgan. 

902 Maine. Windsor, IL 61957 

KOOdO WEEKLY Or Mora! Be Your Own Boss. Free 
DaMlhl Antaa 825 Tttool, Beaton. MA 02124 



.Start your own shop. Dataaa.WMa.RYCO, 
Box 888*. PHMbwgh. M 18208. 

BATHTUB REQLAZmO, product sales, aaivlea «ld 
training. Call Unkiue Coatings Corp. (313) 5384800. 



lOpportonMy: Start profltatila homa bualnaas 
withuut experlanca or capUal. WMa tor Itoa booki ptoa 
I. No obligatkML MaH Ordar Anedalaa, Nia, Oapl 4n, 

, NJ 07645. 



UTTER VANS, BOATS, WNDOWS, 8KWIS. No expari- 
anoe naadML Wa auppdr prttpaoad vinyl Mlers M whole- 
sala. You apply. kMp all profllt. Average $85.0»Hr. Sand 
$1.00 lor (wnplaa, starter kit. Adcraft, 12912 N.W. 7 Ave., 
Miami, FL 33166 

8i88l Monaymaking OppoftunWaal Fiaa cMalogl 
Dynamiea. Box 1306G. Stow, OH 44224. 



i Dalaila, Home Business. I 
12123. Milwaukee. Wl 53212 



^Box 



HOW to atart your o«vn business. Over 40 yaare expariance 
apaaMng. Band mmp tor daMI*. Dipt 44pni. BehW a 
HaiocliMa. P.a BW 1207. SHdta. U 7D468-1207 

8TAIITYeurO«imViniingMaelilnaRDiJto-Cil(B09)388- 

9968. 

88,000 MONTHLY OKIARANTEEOI New Home Business 




2S744, Tamifae; FL 38320 



: Your Income! Your own prestigious money 
business with nationwide lander nelworiL ComptoM 
training, support. PFA, Box 697P, Dana PolM. CA t2e2a, 
(714) 2404406 Extension 100P. 



8acur«ly. Mum-Level Mritordar Two 

OpportunHiaa. Onail-M. 10 Oak Lane. Sulaun. CA 94585 

SELL PHOTOS. Make Money With Your Camera Millions 
Of Photoe, Slides Aia Bought Report IndicaMa " 
Photoa. Where To Sand. What Thay Pay. %*M. r 
tatomalianal. 142SA BW I2and Aaanua #7. Mian 
33184. 

NEW luxury Car Without Coalt WMto: AMOO 0. 1801 E. 

Main, Ptainfield, IN 46168 

SAVEI Two stamps sands your name to Thousands of 
Opportonl^ AdvfUaara. BUmoe.; Box 4222, RocMord. 
MhwIaSllia 



Immadlalely. Free Dalalh WHto: LBI Systams. DapL PM, Box 

3430. Jamaica, NY 11432 

FINANCIAL MOEPENOENCE through aaWng mtomMtkm 
by mail Free details. Ventuia ConcapM, fJO. BOK 1fl74«A, 
AppMon, Wl 54813. 

QUAfWNTEEa Easy home 
aw.3ei Northeaal 8801.. ft laudardate. 



SEVEN profltaMe maHioda. Guaianlaad. Fraa Dalalls. UN, 

P.O. Box 175, Schnacksvllle, PA 18078 

CARPET AND FURNITURE CLEANING business can be 
started for less than $800 investment Experience unneces- 
sary, as instructions given. Send $2.00 for postage and 
packit BiMO Oaipal Machiniab Mornnoulh. IL 81482. 
Plwna: POB) 7344722. 

OUT OF WORKf NEED MONEY? $1.00 booklet shows 
you how to start youronmbuiiiiaaattuough daaaifiad adver- 
tising Popular Mechanica, OtfL KC, 224 W. STSi St. Now 

York. NY 10019. 

SUND Tkaiku ^MMd aMdv at liaaaaL Fna Intamialton 
~ " ' ~Ml014,JMpBw.FL 3)488. 



MONEYWAKINGOPPOWTUNmCS 

HUOE PROnrSI Government Surplus. Delaiia $2.00. Gov. 
Bivplui. PXX BoK 3046. Li«una HMl. CA 92864404& 



£ Details. How to start your own ptofltabto ll 
M8M Entoipriaaa, SHaS. Compt. RR4«. EndMty, 
B.C.. Canada VOE-1VO 

MAKE MONEY mowing lawns. Manual only $SXio Frad 
Patten. Box 961 . El Cerrito, California 94530 

GOLD STAMPMO MACHMES. Inexpensive. Quality. 
Large iwprlniAiaa. F raa dalaila. Magic O yMama. POB34BS0 
(00), Tampa, FL 33623. 

MAKE Rubtier Stamps. Highly Profitable Business. Fraa 
Dalails. Stamper, POB 22809 (GQ), Tampa, FL 33622 



I Cheap, Sintpla. 
Pwttble. Fraa Details. Bumpar, POB 2Z7B1 (OG), Tampa, FL 
33822. 



I mailing from homall Offer: RiNh 
Stamped Addrasaad Envelope Imperial. P-B X17410, Fort 

Lauderdale. FL 33318 

GET RKHI Zero Investment No Borrowing. Free Detailsl 



ALUMMUM SCRAP — Recycle YoutaaN — 
$2SM/P0UNDt Free Infonnation: IndustiiamMSBM, Box 
127, Alexandita Bay, New York 13007 

MUlYNMHBtaHb amazing responia 
Eto: BranUn Go, PX>. Box 8744>M, MoHna. IL 
•1288 

MQH PROFITS MM 



AN 

MHaB; PX>. BOR 22(00 (QQI, TMpi, FL 



I OtoMl . . . HongKong and Taiwan. 14,947 
produda. Rocehk> Enlerfvlaes. Box 19396PM, Minneapolis, 
MN 55419 

MAKE MONEY WITH YOUR DEAS. Report leila how, 

wheiv Id aeH aitd be 

Pertlwid. OR 97219 

OARAGE $ALE $UCE$$ 
t)MO uraekand. Easy how to method. Complete. 
Qua r antoid l Ruah tsjoa. UN. PX). Bex 178. O chnacl( i »«to. 
PA 18078. CATCH GAIUaE OOLO FEVBH 

START A SUPER PROFTTABLE BUSME8S from scratch 
Free Subscription to Opportunity Magazine tells how. Write: 
Opportunity, Dapt G67, 8 N. Mkihigan, Chicago, IL 80802. 



catalog listing books and toNoa. ManM-a, Bex 18808, 

, OR 92719. 



fMi Catalog. Home Business Mai Older Progr a m a . 

Youngers. Princeton. Iowa 52766. 

MAKE BIG MONEY playing word games! Free details: 
Grammarama, 1104 Spruce, #5, Philadelphia, PA 19107 

BULO Your own business startirtg part time. Point of 
purchase item turns 12 times a year. WIDE PROFIT 
MARGINS. For FREE details write: Astrascope Corporatkm, 
78 Stone Place. Melrose. MA 02176 or call (617) 665-6361 

GET RICH, joint venture monaymaking opportunity. FREE 
JPRPM. P.O. Box 27126. Orlando. FL 32887 



ORMK + DRIVE - JAIL Graphic bumper strip Sells like 
crazy. Volume sales information, sample $2,00, 100 $25.00, 
Registered cash orders, shipped PflmWTY. Blake, 364PM, 
MMBhMwaSSISS 

MAKE MONEY PLAYING POKBl Naw Riport Tals How. 

$3.50: Quality Products & DaN^ 1 
n. N.Y. 11363 



WW Luxury Car WHhoul CotH Wma: AMCO 9E. 1801 E. 

Main. Plainfield IN 46168 

MAKjOROER PROFTTSI Comprehensive how-to report, 
a^Mrt Opa. (6in. JIG Pndueta. Dapt Mai 2624 Woodtand 
Rd.. Lakehurat NJ 06733 

GET RICHII Secret law amaahaa dabb— brings Caah, 
Credit! FREE report!! WealthKit/B, Box 4096, Pompano. FL 
33063 

MAKE BKl MONEVI IntonnaUve puMlcatkma teach how. 
Free DetaHa. Horn Company, Box 4746, Fraano, CMtomla 

93744. 

PLASTERCRAFT Cast plaques and statues at home Very 
profitable home businesa using rubbermoMs. Write for free 
details, NOOR MuaHaa, PC Box ISO, Halaa Comers, Wl 

53130 

NOW You Too Can Achieve Financial Freedom! Frea 
Oalaila. Publk^ations. Box 575, Durtiam, CT 06422 



fOonMnMa^awwaatpaBil 
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Copyrighted material 



NEED Money? Fund, Grants Available. Never Repay. Aid 
SoelMy, 112V2 & Bmckl, CHMIdalK CA »ia04 

HORSERACMG Proven system assures wealth. Details: 
New Horizons, P.O. Box 697, Copperas Cove. TX 76522 

HOmr From dlaMntad Uiaal DMila. BioiMii*. Bm S3, 
Fishera, Indiana 48038 

ORIENTAL MAILORDER RICHES. Directory of over 1 00 far 
east wholesalers. With ordering instructions. $5.00 - 
Coleman. Box 575. Greenbelt. MD 20770 

FREE INFORMATION! I made $150,000 ««itll homaiMda 
booklets. You can too! A.K., 37-06 72nd St. SuM 3E, 
Jackson Heigtits, N.Y. 11372 

ADVEHtTISE Free in 507 Magazinat. tStlO. DInctary, Box 

11N. Atlanta. Georgia 30301 

MAKE MONEY IN SPARE TIME Earn generous commis- 
sions as a subscription representative for leading magazines. 
For free details, send this ad witti your name and address to: 
POPULAR MECHAMCS, OepL AB-S. 290 W. SSIIi St. New 
Yeik. NY 10019 



WANT to Mm mowT Free catalogue describes 200 
>iieeeaa proven eowMpondance Diploma courees. Granton 

Institute, 263A AdelakJe Street West, Toronto, Canada. MSH 



1Y3 



HUOE Profit In Part Time Mailorder, LaamSKratsot the 

Pre*. Avow RMcl Sand S2.00 Now To: Healy, 907 WartwDOd. 

Friendswood. TX 77546. 

RABBtTS-CHINCHIiXAS-FUR BEARING 
ANIMALS 

$SOO-$1000 Month Plan Raising Rabbits. Frae details. 
White's Rabbitry, Box 48PM, Clarance Center, NY 14032- 



OF INTEREST TO ALL 



COMPUTERIZEO STOCK CHARTS— 30 Induatrials— 
Complete Updated Sal! ISjOa Hood, 5907 S. Nnnln. 

Amarlllo.TX 79110 

FREE PRIVACY CATALOG. Cash inconw opportunities 
Hiding assets. Secret loana. New identity. Eden, Box S410- 
PC. Founteki VfeHay. CA 92728. 

FREE PromoHoml Albuma, Conoart TlckMi, Slwm Me. 
Information : Barry PuMlMllana, 477 82nd Straat, BrooUyn, 

NY 11209 



items. Send 

Horseshoe Pitchers Aflaofstedon Dept.P, 298 Willtioeo nvi He. 
MA 01590 

CUSTOM MarrianvWsbalsr word lists pr e-scored by com- 
pUMr to your i lpl n ta t values. All Playoffs and Tiebreakers. 
#10 BASE to: SMgam, 8666 Chagrin. Mentor. 44060 

MOHTGAQES, loans bleeding you diy7 Cut tanglh and 
Interest charges. Complete slep-by-step plan. $10.70 and 

SASE. Andrews Associates. 7741 Route 20, Fabius, New 
York 13063 



kiaNal kWarhtAmafiakllyniM 

suffarfr>g from or worried about anerlo selerasls sand two 

dollar? for inforrnativp tape ori amazino new product to: 



t And WNNI EMail* Fia*. E.T. Ciirit 
Disirlbutara. 404 lOlh St. New Caatla. De. 19720 

HOW TO LEGALLY INCREASE YOUR PAYCHECK 
PROVEN method . . . Prompt results . . . Tax Saver 
Associates. Box 32120. St Louis. MO 63132 

MAYAN PENDULUMS, TALISMANS. Mystical powers. 
Made of Jadeite, as ttie Mayans used since BC. Request 
Information and very Interesting legend. Noel Merriam, 
importer, P.O. Box 6491, Tomnot, CA 90504. 

VISA MASTERCARD. Poor credit unimportant Liat of 
extremely liberal banks. GUARAtfTEEO, $7.00. OW, 981 

Northeast 55St., Ft. Lauderdale, FL 33334 

ATT: ALL PM MAILORDER ADVERTISERS. PLEASE GET 
YOUR ORDERS IN TO US BY THE 5th OF EVERY MONTR 
REMEMBER SKIPPING ONE MONTH MEANS LOSING A 
MONTH'S INCOMEI DON'T LET THIS HAPPENI STAY ON 
SCHEDULE! 

IBfPHONES a a l o a aorvtca (American made) write: 
TMaplien**. Box 6M, Shnpaon, PA 16407 
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GOVERNMENT HOME AND SURPLUS DIRECTORIES. 
For Infonnation Sand $1 .00 To: Turrtn Aaaodata*. Box 221 S, 
CNAon. Ml 07D11 

"GOVERNMENT SURPLUS" JEEPS $30.00! 5.000,000 
Items! Complete Infonnation Your Area. 1966 OFFICIAL 
OMWECTORV. $3.00 (Guaranteed). Surplus, (BaS), 4620 
Wisconsin NorthweM, WASHMSnW, OJC 20016 

M ir Tru* You Chi Buy J**p* For S44 TlNWigli Tlia U A 
Qovammenl? QM The Facte Today) CaH (912)74M142 Ext 

7133. 

FREE ARMY SURPLUS CATALOG. Jefferson Surplus, 
5618 Jenecson, Dept PM, New Orlews. LA 70123 



BoSnKpMlTtowItS^ 

MONEY Problems? Free Book describes Loans, Cash, 
Government Grants, Other tMnefits, available to individuals. 

I Bm 8»A4k Bnctdyn, Naw Yoik 1129S 



BORROW $25,000 -overnight." Any purpoee. Keep 
Indefinitely! Free Reporti B uec*** na*niieh. Box 19739^ 

Indianapolis, IN 46219. 

BORROW t1M0-6100AI0 OVERNMMT. Ru*h ttemped 
amialope: Finanea, 2409 17<h Stiaai Tanaoa, LaaMmwith, 
Kanaa* 68048 



NEED Money? Free Booi( details Cash, Loans, I 
ment Grants. 99% eligible— regatdlasa of past credit hUteiy. 
Writoi KPAi Box 37}£NMi Woodmaia, Nwa Yoik 118B6, 

BORROW $ioo-$ioox)aoi bMant Reply! No Coalgnani 

Rush Stannped Envelopal FIlMfloW, PJO. BOX ia97(P), 
Richardson. TX 75060 

BOmOW SS0O«S.00O By Matt, Write: BHe. Box 

3455-PM. New York. NY 10163 

GET $1000 CREDIT immediately. No credit check or 
security depo* Not bitomiaHon. Actual ciadlt ma. (41S) 

763-9396 

QUK:K Cash LOANSI WMto: FICPA. P.O. BOX 748. 

Pinconning. Ml 48650. 

MONEY loaned. No one refused. $10,000,00 to 
tlJMOJOOJO. Sand $10M prooaaahig iaa to: ProJaiA 28, 
4812 Folsom BM., SuHe 900P. Saciaflwnto. Ca. 9S819. 

BORROW $500— $40,000! ' Overnight" On signature. 
Keep indeliniteiyi Write: Action R-6. 3660 Wilshire. Los 
hCASOOlO 



NBD CREDIT CARD? Application nNhad. Sulan, 259 
Tnup 8t, Rochester. NY 14606 

VISAS Obtained Eaalyl Flaa OaMal CiadiM>M68S, Box 

2296, Sandusky, OH 44870 

FREE MONEYI $300,000,000 Giveaway. Grants. Never 
repay. Details $1M). JaMa, Box 3066PM6. Seminole, FL 



PBRBONM. Lean* up to «90.imM»L "niin Down By 
Others? We Can Help/ USI. Box 3179. Temp*. AZ 85261 



Information tSilO 
MBOCMHON, 178S4 (Lyon^ FiOiaM UlWk MN 56095 



BIBLE Questions answered. Stamped 
k7167 Bentler. Detroit, Michigan 48219 

REMAILmG SERVICE 



TPUBTWOHTHY fonnardlng. Stamped ramalls $1jOO. 

Diamond-H. Box 129A, Caddo, Texas 76029. 

CONFIDENTIAL Mail Receiving/Forwarding. Mail Drop, 
Box 1S038PM. Orlando. FL 32860 

UNUSTED ADDRESS Otociaal and co n l M an M at Ramail 

$1,00 Single Mail Forwaidhig Sanloa, 8060 8. Uain, 

Houston, Texas 77025 

•moo Ramalte S2:0a Brawdar. Apartado Peatel Mie, 

Mexico, O F. 

FREE Details! Postal Shoppe, 396 East 900 South, Salt 
Lake City, UT84111 

SECURITY, Confldentlamy. Detelte: Consumer 
WIMBIMWO. 9989 PacHle #808. Stoddon, CA 96907 



STAMPED RsmaMa $1.0ft l^nnaaaaaana &icliidBd. 

SECURE, 6136 New Beaver Creek, Knoxville, Tennessee 
37931 

raB£R*fliallBiaLlitAQ*fll*ll*adad.P8^ Box 29 698^ Sin 
Antonio. Taxaa 78229 

CONFIDENTIAL PALM BEACH Remail/Forwarding. 
Warner Satvioas Inc. 4574 Oyer Blvd., Wast Palm Beach. 
Florida 33407 



PRMMC 

packet Flying Flngeis, 4B0eH Ote a nw . Valrloo, FL 33994. 

REMAIL Service - Stamped remails $1 00. Choice of NYC, 
Boston. Phila,. D.C. Send to: NSC, P.O. Box 642S. 
, M 19610. 



SAN FRANCISCO: 4 Scenic postcards t2jOa You I 
we remail free. Stamped letters remailed $iXO. Hadtey, 16 

California, Suite 205, San Francisco, 94111 

FREE Remall-Forwarding Brochure Write: HARA, Box 
890. Dearborn, Michigan 48121 

RELIABLE Remails. ConlWentlal. $1.00 Singte. King* 
Ckmmi, BOK 3610a anetonaU, Ohto 45999 



automoblto sale* broehuiat, manual*, ato. WMlar MMter, 

6710 Brooklawn Parkway. Syracuse. NY 13211 

BUYING Tungsten Carbide. Tungsten, Molybdenum, Sil- 
ver Solder, Silver Contacts, Gold. PtaMnum. 8004214914 

Ohio 216-531-8333 coltect. 

QOU), Silver, Platinum, Mercury, Tantalum Samples 
Evakiated Free. Or* A(*aying Swvic*. Call Whol esa l* 
Terminal ToH Froa: 1-90»88MOia 



994Bnumiay OH Pul TMorAko Land. Odin 
Lawton. North Dakota SB348 

HEARING AIDS 



HUGE SAVINGS Eliminate Dealer Maritups. Free Trial. 
Battertea WholasM. Tenn* Arranged. Call Ton Fiae 1-600- 
323-1212. Or WMto: Ua||d»4>MC RocWoni, 0. tlllO 



I ND CATMjOO- Saw \t by Man WMto: 
"Mon*ySa««i*". 9S30PMO. Langdon, Saputead a , CaBtomte 

91343. 

COMPLETE HEARING AID UNEI Moneyback Guaranteel 
8aM83a0tt880aOraatLak**HiarlngAMa,P.aBaK9B1«, 

;aMo44aro 



DO YOU chew Tobacco? Samplas*1.00. WMto: FiadeoX 

Dresden, Tennessee 38225 

QUALITY OOARS - SINCE 1915. Cellophanes Prinlad 
WHh your Name. 809*11, ate. Bmws Often. Fia* Catelog. 
Swann. Box 22968. Tampa, FL 33622. 

ROLL Your Own Cigarette Tobacco, Free Catalog. Oiaan 
River Tobacco. Box 1313 PM. Owensboro. KY 42302 



SOENCE ft CHEMISTRY 



BUY ANY METM. CHBMCM. Anything $3.00. SctanOflc 

Sales, 3276 Yonge St , Toronto. Ontario Canada M4N-2t5 

LABORATORY CHEMICALS, GLASSWARE— 
AFMIttlUB. Catetog f 1.0a HAaiNOW LABORATORBI, 
1302 VVaahlngton. lUNmnilOe, WMOONBM 54220 

FORMULAS. PLANS. ETC. 
ANY Formula $io.aa Catelog $IM. J. BaNort, Bm S68. 

Chicago. 60690 

MONEYMAKING CHEMKAL FORMULAS-THOUSANDM 
CATALOG $SJIO (RBVNDABLE): QWAS, Box 198i 

Biooldteld. Wl*oonain 590064199 

ANTIFOULMQ Marina Paint Compounding. bialnicMon 
manual $1 4.95. OalaH* liaa. WMm, Bex 1566, VM*y 0*M*r, 

CA 92062 

SPECIAL SERVICES 

INFORMATION On anything. Ferguson Research 

Specialists. 60-15 Woodside, Woodside, New Yor1< 11377. 

INFORMATION On Any Subiect. Arizona Reaaarch 
Bwaau, 1122 Ea*l Adama, Sulto 3, TWteon. 85719 



Copyrighted material 



Popular Mechanics 

DEADLINE FOR AOS: Copy and Payment nnust be In by the 5th day of the 2nd preceding nionth for the Issue In 
which the ad Is to appear. See Head of Classified Section. 

HOW TO COUNT WORDS: Name and address must be Included In counting the number of Words In your ad. Each 
Initial or number used counts as 1 word: J.J. Smith, 224 West 57th Street, New York, New York 10019: 9 WORDS. 
Zip codes are not counted. Phone # : 2 Words. Symbols used as keys are charged for. City or State count as 1 word 
each: New Bnjnswick, New Jersey: 2 words. Abbreviations such as C.O.D., F.O.B., R.P.M., U.S.A., P.O., 5x7, 
16mm are counted as 1 word. (P.O.Box 392 counted as 3 words) Webster's International Unabridged Dictionary 
will be used as our authority for spelling, compound words. Hyphenations, abbreviations, etc. Please make checks 
payable to POPULAR MECHANICS. 



224 Wast S7th StrMt, N«w York, N.Y. 10019 Ordw 
Classiflecl Adv«rtising D*pt. (212) 202-4825 Fonii 

J86 



Only $67.00 for 10 word minimum 

$6.70 each additional word 

BOLD FACE CAPS add 
$1 per word 

(FIrtt Word: No Clwrg* For Bold Faca) 



Remittance of £ 




iR Anr.ln<u9d tn mver 


InftArtinnQ^s) in thA 




Classificalian 




No Charge lor CAPS 


1 2 


1 3 


1 * 


1 S 


1 • 


1 7 


8 


1 B 


1 1l>-$67.00 


1 11-$73.70 


1 12-880.40 


1 13-887.10 


1 14-893J0 


1S-$100.SO 


1 16-$107.20 


1 17-$1 13.90 


1 IB-SI 20.60 


1 1»41 27.30 


1 20-8134.00 


1 21-8140.70 


22-$147.40 


1 23-$1S4.10 


1 24-$160J0 


1 2S-$167.50 


1 26-8174.20 


1 27-8180.90 


1 26-8187.60 


2M194.30 


1 30-$201.00 


1 31 -$207.70 


1 32-$214.40 


1 33-8221.10 


1 34-8227.80 


1 35-8234.50 


36-$241,20 


1 37-$247.90 


1 38-$2S4.60 


1 39-$261.30 


1 404268.00 


1 41-8274.70 


1 42-8281.40 


43.$288.10 


1 44-$294.80 


1 45-$301.S0 


1 46-5308.20 


1 47-8314.00 


1 48-8321.60 


1 4»432S.30 


S0-$335.00 


1 51 -$341 .70 


1 52-$348.40 


1 53-8355.10 


1 54-8361.80 


1 55-8368.50 


1 56-8375.20 



YOUR NAME PHONE: 

(PLEASE PRINT) 

FIRM (NAME IN AD) 

YOUR ADDRESS 



CITY STATE ZIP. 

DATE: YOUR SIGNATURE 



(PLEASE PRINT OR TYPE COPY • FOR ADDITIONAL WORDS ATTACH SEPARATE SHEET) 



HERBS 



GIANT Herb Catalog' - Free Samples! Send $1 
(Retundable). Penn Herb. 605P North Second. Philadelphia. 
19123. 



HEALTH, Vny\MINS 



RESPIRATORY ILLNESSES, sinus, bronchial, etc. 
RESP1RIZER helping thousands breathe easier. Medicare 
Reimbursable Trial available RESPIRIZERS, 474 BOYOS 
SCHOOL ROAO, GETTYSBURG. PA 17325 TELEPHONE 
(717) 334-1478 



MY FULL health and fitness program Really Does Work! 
Loose weight and keep it off. I did — you will! Complete 
Program $10.00. Full refund 11 not completely satisfied 
Norris Gentry. P.O. Box 445. Marshall. North Carolina 28753 



RECIPES, COOKING, ETC. 



AT LAST I CREAMY-RICH POTATO SALAD. Recipe. 
82.00. Dee's. P C. Box 186. Stratford. N.J 08064 



SALAD dressings — 85 basic, unique recipes for veggies, 
fruit, seafood SSSO plus $100 postage, handling. 
Dressings. P C Box 184. Riverton. CT 06085 



DUTCH CHIU. One of a kind $3.00. 5995 Westenrille Rd.. 
Weslerville, OH 43081 



LAURA'S homemade potato salad recipe. Satisfaction 
guaranteed. $2 00 SASE P C Box 304. Wardensville. WV 
26851 



FANTASTIC spaghetti pork casserole recipe. 
Scrumptious. $1 .50 with SASE. Minute Supply. 561 7 Gabriel 
Dr.. Loveland. Colorado 80537. 



COOKIES 101 Favorite $6.98 Joanne, P.O. Box 766P. 
Chardon. Ohio 44024 



MUSTARD LOVERS — Make your own different varieties. 
Send $3.95 plus SASE: Meadowlark. P.O. Box 4284. Balboa. 
OA 92661 



DEUCKXJS ways with leftovers. Send $3.00 to: Recipes. 
P.O. Box 7000-413. Redondo Beach. California 90277 



ALASKA RECtPESt Ocean foods, dips. ALASKA tacos. 
burgers, and more! $3.49 to: W.M A. Box 230287. 
Anchorage. A K. 99523 



10 PENNSYLVANIA DUTCH favorites, $2.00 LSASE. Box 
203. Bkx>mingdale. N Y 12913. 



PIZZA, Nacho Recipes. $2.00. Leo's. 116 East Archer. 
Peoria. Illinois. 61603 



MOMMA Lola's "Secret Fresh Apple Cake. Send $2.00. 
Palmer Enterprises. Dept. R1. Box 2131 PM6. Lawton. Ok 
73501 



MOUTH WATERING CAJUN CREOLE Recipes, Gumbo, 
Jambalaya. Redfisfi Dishes. Sixteen Guaranteed Others. 
$3.50. St. Amand's, Box 1431A, Meraux. Louisiana 70075 



OVER 250 DEUaOUS LOW CALORIE RECIPES - Every- 
thing from ROCK LOBSTER CONTINENTAL TO CHOCO- 
LATE CLOUD DESSERT. Delicious meals and a trim 
waistline at the same time. Send $4.95 plus $1.60 p&h to: 
JMK Marketing. 7546 Cabrillo. U Jolla. CA 92037 



VWNEMAKING, BEERMAMNG, ETC. 



WINEMAKING— BEERMAKINO-GASOHOL. Free Supply 
Catalog Yeast Equipment. Continental. Box 188PM, 
Casselberry, FL 32707 



WINEMAKERS— BEERMAKERS - Free Catalog - Fast 
Service - Large Selection: Kraus, Box 78S0-L. 
Independence. Missouri 64053 



WINEMAKERS — Beennakers: Free illustrated catalog of 
supplies Semplex. Box 12276R. Minneapolis. Minnesota 
55412-0276 



WINE/BEER MAKING Catatog: BSJ Enterprises. 1845 
South 19th, Springfield. Illinois 62703 



BEER LOVERS — Brew your own. Delicious! Inexpensive! 
Free Catalog Beer Gear, Box 2S093M. Lansing. Michigan 
48909 



BEERMAKERS ONLYI Free Catalog/Newsletter. Williams', 
Box 461 MX. Oakland. California 94604 



WINEMAKERS— Beermakers Free Catalog. Low Prices. 
Free Recipes. Cellar-M, Box 33525. Seattle, WA 96133 



FREE Beermaking Catalog. German. English Malts. 
Moneyback guarantee. HOMEBREW, Box 15eM. Haslett, 
Michigan 48840 



BURGLAR ALARMS A HOME 
PROTECTION 



SAVE $1000 8 of dollars, gain peace of mind. Burglar 
Alarm labels lor autos, homes, campers etc. Samples and 
more info , send $1.00 to: Apex Burglar Spoof, Box 747. 
Brighton. Mich. 48116 



ALARMS Catalog: Complete Instructions And Parts. 
Home And Cars. CCTV. Telephone Equipment. Only $1.00. 
P.O Box 1504. Upland. CA 91786 



PROTECT HOME FROM NUCLEAR FALLOUT construct 
ir>expensive electrostatic shield. Use household items, 
$5.00 Baercraft Engineering. 100 Muttart, Neenah, 
Wisconsin 54956 
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TIME MACHINE 



75 YEARS AGO: June 1911 




Color for motion pictures. 




Art of aerial photography. 




Silver screen color 

"Kinemacolof," a new mo- 
tion picture color process, 
brought the bright colors of a 
budding rose to the movie 
screen. The system used a 
whirling tricolored filter disc 
mounted in front of the lens 
of a movie camera loaded 
with black-and-white film. A 
similar di.sc in front of the 
projector lens provided im- 
ages which copied natural 
colors "to a remarkable do- 
give of perfection." Though 
Kinemacolor never did catch 
on, the same idea resurfaced 
40 years later in early at- 
tempts at color TV. 




Grandstand construction sets record 



A fire that destroyed a ma- 
jor-league baseball park 
gi-andstand in Washington, 
D.C., only 25 days before 
opening day set the stage for 
a dramatic demonstration of 
new construction tech- 



50 YEARS AGO: June 1936 



All for a picture 

Aerial cameramen gave 
those trusty biplanes a 
workout in their never-end- 
ing quest for unusual and 
exciting .shots. PM's cover 
showed a stunt-pilot's eye 
view of the world at the be- 
ginning of a loop. Other pho- 
togi-aphs showed the gi-ound 
as seen by an upside-down 
flier and by one in the middle 
of an inside loop. The planes 
themselves were the sub- 
jects of other photos, includ- 
ing those showing the frame- 
and-fabric craft in the 
process of diving, looping 
and stalling out. 



Man-made island 

A385-acre man-made island, 
to be completed at the same 
time as the new Oakland Bay 
Bridge, was built as the site 
of the San Francisco Inter- 
national Fair. 



25 YEARS AGO: June 1961 



Baclcyard eagles 

Some wild and wonderful 
homebuilt planes were tak- 
ing to Oregon's skies. 
Sparked by Silas Christof- 
ferson and John Burkhart, 
Oregon's pioneer plane 
builders, the Oregon chapter 
of the E.xperimental Aircraft 
Assn. was the nation's most 
active group. Their creations 
included a 1987 flying saucer 
(that one didn't" fly), a 4- 
engined executive amphibi- 
an, a biplane-to-monoplane 
conversion and a "double 
cub" (these all flew). Many 
members built their own 
autogyros. 



Amphicar 

A spiritual descendant of the 
WWII Army Duck, the Am- 
phicar was cither a seagoing 
spoils car or a highway-hap- 
py motorboat. The 43-hp 
Triumph engine in this little 
rear-engined jiackage drove 
the two rear wheels when it 
was on land, or its rear- 
mounted twin props when it 
was in the water. The Am- 
phicar was less than com- 
pletely successful as either a 
boat or a sporty car, but was 
nevertheless a very clever 
design, and was in any case a 
whale of a lot of fun — on land 
or lake. 




ni(|ues. It took 8(K) men only 
22 days (and nights) to cre- 
ate a concrete gi-andstand 
500 feet long and 69 feel 
wide. Construction involved 
pouring at a record rate of 1 
scjuare yard per minute. 



Telephone 'wires' 

The "latest turn of radiotele- 
phony" was the transmission 
of dot-dash code between a 
plane and the gi'ound over an 
infrarefl beam. The man 
.^ending the message faced a 
microphone and "talked" in 
"dit-dah" code, imitating 
telegraph dots and dashes. 
At the receiving end, the 
message was heard as a 
shrill interrupted whistle. 
Light beams offered high se- 
curity for communications 
between aircraft or naval 
ves.sels. The lO-jround sys- 
tem could even be adapted 
for use in spy balloons. 




Component bow 

Kibei'glass bows, though a 
boon to archers, have posed 
problems in matching bows 
to individual archer's needs. 
A mix-and-match box, with a 
variety of interchangeable 
parts, provided a wide range 
of sizes, .stiffnesses and grip 
patterns for almost any en- 
thusiast. IM 
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The most honest 
set of i/vhedsji^ could 

ever own. 



Go ahead. Compare this one+ 
with any other truck you can 
think of Part by part Dollar for 
dollar. We're sure you'll agree. 
This Dodge is a tough, lay-it- 
on-the-line piece of machinery. 

It's a truck with a no- 
nonsense approach to any job 
it's asked to do. With the kind of 
go-for-it capability that, over the 
past seven years, has helped 
Dodge earn more ofF-road 



championships than any other 
pickup in the business. Another 
thing. It's a truck that never lets 
you down on value. And proves 
its faithfulness by offering you 
America's best truck warranty. 
Only Dodge Backs Every 
Truck It BuUds With 
5/50 Protection, Standard. 
We have so much confidence in 
the quality of the trucks we 
build, we back them with the 
same warranty we give the cars 
we build. With our standard 
5 year or 50,000 mile Protection 
Planf Nobody else.. .not Ford, 
not Chevy, not the imports... 
does that When we say we 
build tough trucks, we prove it 
There's something about the 
way it sits on the road that tells 
you this one isn't going to leave 



you hoping for more. A look 
that's straight, direct, unshak- 
able. The name is Dodge. 

'Shown with dealer installed options. 

*l jmited Wiiminty on the enjjne, powertrain and 

agiiiast outer body mst-through. Eixciudes leases. 

Rcstrictioas apply. See copy at de;ilcr. 

AMERICA'S BEST BACKED TRUCKS 



I RAM V 
TOUCHY 



rJIViaON OF CHKYSIi-R CC:)f(R5RAnON 



BUCKI.K UP TOR SAFlrrV. 
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